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American National Standard ANSI /AH AM HRF-1-1979 
Household Refrigerators, Combination Refrigerator-Freezers, 

and Household Freezers 



1. PURPOSE 

1. 1 The purpose of this standard is to establish a uniform 
arid repeatable procedure or standard method for measuring 
specified product characteristics of household refrigerators 
and household freezers. The "standard methods and the 
recommended levels of performance where they appear are 
intended to provide a means by which different brands and 
models of household refrigerators and household freezers 
can be compared and evaluated with respect to character- 
istics of significance in the design and use of the products. 

The standard methods and. recommended levels of perform- 
ance are not intended to prevent improvement and innova- 
tion in. product testing, design, or performance. 

2. ' SCOPE 

, 2.1 This standard applies to household refrigerators as 
' defined in 3. 1 and household freezers as defined in 3.2. 

2.2- This standard covers definitions, methods of computing 
volumes and shelf areas, methods of determining volumes 
of special features, performance test procedures, durability 
test procedures ..methods for determining energy consump- 
tion and energy factor and safety. . 

2.3 This standard does not include methods of testing 
household refrigerators and household. freezers using, gas 
fuel as defined in ANSI Standard Z2 1. 19. 

2.4 The principal subdivisions of this standard are" as 
follows: .■ . ) 

Section 1 —Purpose 

^Section 2 — Scope 

Section 3 — Definitions 

Section 4 — Method of Computing Total Refrigerated 
Volume and Total Shelf Area of Household Refrigerators 

Section 5 — Method of Computing Total Refrigerated 
Volume and Total Shelf Area of Household Freezers 

Section 6 — Method of Computing the Volume of Special 
Features of Household Refrigerators and Household 
Freezers 

Section 7 — Performance Test Procedures and Recom- 
mended Levels of Performance for Household Refrigera- 



tors and Household Freezers 

Section 8 — Durability Test Procedures and Recom- 
mended Levels of Performance for Household Refrigera- 
tors and Household Freezers 

-;:■■'■ i ' ' " H 

Section 9 — Method of Determining the Energy Con- 
sumption and Freezer Temperature of Househdld 
Refrigerators and Household Freezers 

Section 10 — Method of Computing the Energy Factor 
pf.Househqld Refrigerators and HouseholdFreezers 

Section 1 1 — Safety 
3. DEFINITIONS 

3,1 Household Refrigerator. A cabinet or any part of a 
cabinet which is designed for the refrigerated storage of 
food at temperatures above 32 "F (0 P G) which has a source 
of refrigeration and which is interided'for household use. 
It may include a compartment for the freezing'and storage 
'of ice and/or for storage of food at temperatures below 
32°'F'(0 o C).'' ' : '\;- ''"'.' ' '' 

3.1.1 .Basic Refrigerator. A refrigerator which includes 
a compartment for the. freezing and storage of ice and 
intended for short-term storage of food at temperatures 
below 32°F(0°C) and normally above 8 °F(- 13.3 °C). 
It is, characterized by a refrigerated surface(s) that par- 
tially, encloses the freezer compartment arid cools the 
fresh food compartment by natural convection. It fre- 
quently has a customer-removable partition (called the 
chiller or drip tray) which when removed exposes an 
additional area of thefreezer refrigerated surface to the 
fresh food compartment. 

3.1.2 All-Refrigerator, A refrigerator which does not 
include a compartment for the storage of food at tem- 
peratures below 32°F (0°C). It may include a compart- 
ment of 7.1 liters or less for freezing and storage of ice. 

'3.1.3 Combination Refrigerator-Freezer, A cabinet 
which consists of two' or' more compartments, with at 
least one of the compartments designed for the refrigerated 
storage of foods at temperatures above 32°F (0°C) and 
with at least one of the compartments designed for the 
freezing and storage 'of frozen foods at temperatures of 
8°F (-13.3°C) average or below, and typically capable 
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of being adjusted by the user to a temperature of 0"F 
(-17.8°C) or below. 

3.2 Household Freezer. A cabinet which is designed for 
the extended storage of frozen food at an average tempera- 
ture of 0°F (- 17.8°C) or below and with inherent capabil- 
ity for freezing of food, which has a source of refrigeration 
and which is intended for household use. 

3.2.1 Chest Type. A household, freezer which is acces- 
sible from the top. 

3.2.2 Upright (Vertical) Type. A household freezer 
•which is accessible from the front. 

3.3 Types of Defrost Systems. These types of defrost 
systems apply to Household Refrigerators and Household 
Freezers except as noted. 

3.3.1 Manual Defrost. Manual defrost is one in which 
defrosting of the refrigerated surface is accomplished by 
natural, or manual means with manual initiation and 
manual termination of the over-all defrost operation. 

3.3.2 Semi- Automatic Defrost. A system in which the 
defrost cycle is manually initiated and automatically 
terminated, with automatic resumption of normal 
refrigeration at the conclusion of the defrost operation. 
Defrost water is disposed of automatically or collected 
in' a container for subsequent manual removal. A means 

'■'bf accelerating the rate of defrost may or may not be 
included in the product design. 

3.3.3 Automatic Defrost (No-Frost). A system in which 
- the defrost cycle is automatically initiated and terminated, 

with resumption of normal refrigeration at the conclusion 
of the defrost operation. The system automatically 
prevents the permanent formation of frost on all refrig- 
erated surfaces. Nominal refrigerated food temperatures 
are maintained during operation of the automatic defrost 
system(s). The defrost water is disposed of automatically. 

,3-3.4 Partial Automatic (Cycle) Defrost {Household 
Refrigerators). A system in which the refrigerated surfaces 
of the freezer compartment are defrosted manually and 
the refrigerated surfaces of the fresh food compartment 
are defrosted automatically. Defrost water from the 
fresh food compartment is disposed of automatically or 
collected in a container for subsequent manual removal. 

3.4 Air Ducts. Passages which direct the flow of air. 

3.5 Automatic Ice Maker. A device, connected to a water 
supply, which automatically produces, harvests, and stores 
ice in a storage bin, with means to automatically interrupt 
the harvesting operation when the bin is filled to a pre- 
determined amount. i . 

3.5.1 Cyclic Type. An automatic ice maker with 
separate and sequential water fill, freezing and harvest- 
ing phases of the ice-making operation. . 

3.5.2 Non-Cyclic (Continuous) Type. An automatic ice 
maker with simultaneous water supply, freezing and/or 



harvesting phases in the ice-making operation. 

3.5.3 Ice Storage Bin Rating. The capacity of an auto- 
matic ice maker storage bin is the average weight of ice 
contained in the bin when the bin-fill device terminates 
the ice-making operation. 

3.6 Baffle. A plate, wall or partition which is designed to 
perform one or more of the following functions: 

(a) Prevent contact of Food with refrigerated surfaces. 

(b) Prevent chipping of condensate on food. 

(c) Regulate and/or direct circulation of refrigerated air. 

3.7 Cabinet Breaker Strip. A separate insulating element 
or integral insulating extension of the cabinet interior sur- 
faces around the periphery of the cabinet door or drawer 
opening(s) which functions as a thermal barrier to minimize 
heat flow to the interior of the cabinet. 

3.8 Drip (Drain) Trough. A device for channeling water. 

3.9 Door. 

3.9.1 Right-hand Door. A door which is hinged on the 
right-hand side when viewed facing the cabinet. 

3.9.2 Left-hand Door. A door which is hinged on the 
left-hand side when viewed facing the cabinet. 

3.9.3 Door Dike. A projection on the door which extends 
into the refrigerated compartment(s) and which functions 
primarily as a barrier to minimize heat flow to the 
interior of the cabinet. 

3.10 Fan Shroud. A protective housing which surrounds 
the fan and which may also direct the flow of air. 

3.11 Ice Tray. A container for freezing water into ice. 

3.11.1 Automatic Fill Ice Tray. A tray which is auto- 
matically filled with water for freezing into ice. 

3.1 1.2 Ice Tray Capacity Rating. The weight of water 
with the tray filled to within 1/8 in. (within 3 mm) of the 
top and with the grids in place or filled per manufac- 
turer's instructions. 

3.12 Liner, The enclosure forming the interior of the fresh 
food compartment and/or some freezer compartment(s). 
The complete liner comprises the compartment liner in the 
cabinet, the exposed breaker strip surfaces and the door 
liner(s). 

3.13 : Plaque and/or Sump, The volume generated by 
embossed areas on the interior surfaces of the fresh food 
and/or freezer compartment(s). 

3.14 Shelf. Any generally horizontal surface within the 
cabinet which is provided for the storage of food. 

3.14.1 Adjustable Shelf. One which can have its vertical 
position changed without the use of tools. 

3.14.2 Door Shelf. Any surface on the door which can 
be used for the storage of food. 



3.14.3 Full Shelf. One which essentially fills the interior 
cross-section of the cabinet. 

3.14.4 Fractional Shelf. One which is less than either 
the width or the depth, or both, of the full shelf. 

3.14.5 Revolving Shelf, One which can be either par- 
tially or fully rotated. 

3.14.6 Roli-out, Sliding or Swing-out Shelf. One which 
can roll, slide, or pivot forward on its support(s). 

3.15 Total Shelf Area. 

3.15.1 For Household Refrigerators, a calculated value 
based on the net areas of the main shelves, door shelves, 
bottoms of suspended containers or dispensers, and the 
bottom of the liner(s) of the fresh food and freezer com- 
partments. (See Section 4.) 

3.15.2 For Household Freezers, a calculated value 
based on the net areas of main shelves, door shelves, 
bottoms of suspended containers or dispensers, and the 
bottom of the Liner(s). (See Section 5.) 

3.16 Fresh Food Compartment. In a Household Refrig- 
erator, that compartment(s) designed for the refrigerated 
storage of food at an average temperature above 32 °F 
(0 C C).. Special compartments designed for the storage of 
fresh foods at temperatures near 32 °F (0°C) shall be con- 
sidered part of the fresh food compartment. Special com- 
partments of combination refrigerator-freezers operating 
at average temperatures between 8°F(-13.3°C) and 32 °F 
(0°C) shall be considered part of the fresh food compartment. 

3.17 Freezer Compartment. In a basic refrigerator, the 
compartment designed for short-term storage of food at 
temperatures below 32°F'(0°C); in a combination refrig- 
erator-freezer, the compartment(s) designed for storage of 
foods at temperatures of 8°F (- 13.3°C) average or lower; 
and in a household freezer the compartment(s) designed 
for extended storage of frozen foods at an average tempera- 
ture of 0°F (-I7.8°C) or below and having inherent 
capability for freezing of food. 

3.18 Special Compartments. Compartments designed for 
maintaining special environmental conditions for a partic- 
ular type of product or purpose. 

3.18.1 Butter, Margarine, or Cheese Compartment(s). 
A compartment provided for the storage of butter, 
margarine or cheese. 

3.18.2 Butter or Margarine Conditioner. An enclosed 
compartment which is provided for the storage of butter 
and/or margarine and which has an auxiliary tempera- 
ture control. 

3. 18.3 Chiller or Drip Tray. A tray or drawer which is 
located beneath the refrigerated surfaces of a manual or 
semi-automatic defrosting refrigerator for chilling of 
food and/or collecting of water during defrosting. It may 
also serve as a baffle to regulate compartment temperature. 

3.18.3.1 Volume of Chiller or Drip Tray. The pro- 



duct of the mean inside width and length of the tray 
and the mean height between the inside bottom of the 
tray and the outside bottom of the surface of the 
refrigerated plate or coil when the tray is in its lowest 
position. 

3.18.4 Crisper. An enclosed compartment or container 
provided primarily to retard the dehydration of fruits 
and vegetables. 

3.18.5 Ice Storage Bin. A container in which ice can 
be stored. 

3.18.6 Meat Keeper. An enclosed compartment or 
container which is designed for the storage of meat at or 
near32°F(0 a C). 



3.19 Steady State Condition. Steady state condition shall 
be considered to be established during a stabilization period 
under either cyclic or continuous operating conditions when, 

(a) The average fresh food compartment temperature in 
household refrigerators does not vary more than 1°F 
(0.6° C) in 2 cycles (if cycling occurs) or 2 hours, which- 
ever is longer. 

(b) The average -freezer compartment temperature, 
during no-load pull down test only for basic refrigerators, 
combination refrigerator-freezers, or household freezers, 
does not vary more than 1°F (6.6°C) in 2 cycles (if 
cycling occurs) or 2 hours, whichever is longer. 

(c) The average frozen food temperature in basic refrig-' 
erators, combination refrigerator-freezers, or household 
freezers is changing at a rate not exceeding 1 °F (0.6 C C) 
in 24 hours, based on temperature observations cover- 
ing a period of not less than 8 hours. 



3.20 Volume. 

3.20.1 Fresh Food Compartment Volume. That portion 
of the total refrigerated volume above 32 °F (0°C) average 
for basic refrigerators and all-refrigerators or above 8°F 
(— 13.3°C) average for combination refrigerator-freezers. 
(See Section 4.), Regardless of its temperature, the volume 
of the refrigerated chiller tray and other special com- 
partments)' for storage of fresh food near 32 F (0°C) is 
to be included in the fresh food compartment volume. 

3.20.2 Freezer Compartment Volume, That portion of 
the total refrigerated volume below 32°F (0°C) average 
for basic refrigerators (exception, see Paragraph 3.20. 1) 
and 8°F (- 13.3°C) average or below for combination 
refrigerator-freezers and household freezers, (See Section 
4 and Section 5.) 

3.20.3 Total Refrigerated Volume. For a household 
refrigerator, the sum of the fresh food compartment 
volume and the freezer compartment volume. 

For a household freezer, the freezer compartment volume. 
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.4. METHOD OF COMPUTING TOTAL REFRIG- 
1ERATED VOLUME AND TOTAL SHELF AREA OF 
HOUSEHOLD REFRIGERATORS 

4..1 Scope of Section 4. This section describes methods 
for computing total refrigerated volume (see Paragraph 
3.20) and total shelf area (see Paragraph 3.15) of Household 
Refrigerators. 

Section 4 is intended to provide, a uniform means for deter- 
mining the size, taking into consideration the special. 
features and/or functional components which, are located 
within the refrigerated compartment(s). It is not intended 
to provide a means of measuring the foOd-stbrage capacity. 

4.2. Total Refrigerated Volume {see Paragraph 3.20). , : 

4.2.1 Volumes. 

-I!':'. ■-)■ - : . 

4.2.1.1 Volumes to be included. The total refrig- 
erated volume is to include: 

(a') Volume occupied by special features, such as 
baskets, crispers, meat pans, chiller trays, ice makers 
(including storage bins for automatic ice makers) 
and water coolers. i! "" '-■■""' "■■- ' 

_ r? .(b) Volume occupied t by. cabinet shelves, door shelf 
fronts and. bottoms, arid doors of special. feature com- 
partments located within the,door. , ,. : ^ .. 

(c) Volume occupied by features, such as light shields, 
trims,' and aesthetic items, which are remo'vable 
■ without the use' of tools. 

4.2.1.2 Volumes to be deducted. The total refrig- 
erated volume is not to include: 

, .<(a) Volume occupied by parts necessary for the proper 
, {functioning of the unit,, such.. as .evaporator doors, 
, :, cooling, coils, evaporators, air ducts, drip troughs, 
condensers, baffles, and fan shrouds. , , : 

(b) Volume occupied by door dikes which do 'not" 
serve as shelves. , ,,,<■ ., ■>, 

(c) Volume occupied by partitions, and projections 
within the door(s) enclosing a compartment which do 

■hot serve as shelves' and 'which;'"cbllectively, exceeds 
a volume of more than 0.05 cubic foot (1.4 liters). 

; (d) Volume between the deductible Aiibt dikes and 
Cabinet breaker strips or adjacent liner wall. 

(e) Volume, occupied by fixed projections, such as 
control knpb.s A shelf hangers, shelf and pap rails, and 
thermostat escutcheons, which collectively, exceeds a 
-volume of rriOre than 0'.05 cubic foot ( 1 ;4 liters) per 
compartment. 

4.2.2 Method of Computation. 

/f>2.2.1 .All linear dimensions are to he measured to 
:the nearest 1/16 inch (nearest 0.2 cm). ■ .,. 

4.2.2.2 Divide the fresh food compartment volume 
and the freezer compartment volume into various 



sections, having similar width and depth dimensions 
(see Figures 4-1 through 4-6), . 

4.2.2.3 Calculate the volume of each section and 
the volume, of all shaded spaces shown in Figures 4-1 
through 4-6, Surnmate: separately the volumes of the 
fresh food compartment sections and freezer compart- 
ment sections to determine the tptal unadjusted fresh 
food compartment volume and the total unadjusted 
freezer compartment volume. 

4.2.2.4 Deduct from both the total refrigerated 
spaces (the total unadjusted fresh food compartment 
volume and ! the total -unadjusted freezer compartment 
volume) the volumes of those items listed in Paragraph 
4 . 2. 1 . 2. and shown .with double . cross-ha tching in 
Figures 4-1 through 4-12 in order to determine the 
fresh food compartment volume and the freezer. 
compartment 1 volume.- ' " : ' 

4.2.2.5 Determine the total refrigerated volume by 
adding the fresh food compartment volume and the 

freezer compartment volume. 

4.2.3 Data To.;Be. Reported, .The. tptal refrigerated 
volume is to be reported to the nearest 0, 1 cubic foot 
(nearest 1.0 liter), ' "' ' ' ' : ' ' : 

The fresh food compartment volume is to be reported to 
the nearest 0.01 cubic foot (nearest 0. 1 liter). 

The, freezer compartment volume is to be reported to the 
nearest Q.0 1 cubic foot (nearest 0. 1 liter). 

4.3 Legend "for Figures 4-1' through 4-12. Figures 4-1 
through 4-12 show typical Household Refrigerators, and 
are not intende,d, to. cover all design .variations. .However, a 
combination of components from the various figures may 
be used forother designs. .-..,i 

The dimension symbols used in the figures are: 

Hq- — Height of fresh food compartment. 

Hp — Height of freezer compartment... 

Width of fresh food compa rtm'e'rit . 



W G - 

w F - 
p g - 

D F - 



Width of freezer compartment. 

''.'iWi Is.:!....'' .'" 

Depth of freshiood compartment. 
Depth of fre.ezer compartment. 



DQ3 — .Subscript numerals are typical of section varia- 
tions used to compute individual volumes. 

The cross-hatchings, used, in the figure's indicate: 
V///////////A - Volume tobe included 

mWbbOVm - Volume to be deducted. 
4.4 Total Shelf Areas (see Paragraph 3. 15). 

4.4.1 Areas. " " 

4.4.1.1 ... The total she|f area is to be determined from 
the areas pf the main shelves, door shelves, bottoms 
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of suspended containers or dispensers, and the bottom 
of the liner(s) of the fresh food and freezer compart- 
ments. 

4.4.2 Clearances, The area of any part of a shelf in the 
fresh food compartment which has less than 4 inches 
(10.2 cm) clearance above the shelf is not to be included 
in the total shelf area, except on the door or as otherwise 
provided in Paragraph 4.4.3. 

4.4.3 Method of Computation. 

4.4.3.1 Units of Measurements. All linear dimensions 
are to be measured to the nearest 1/16 inch (nearest 
0.2 cm). 

4.4.3.2 Shelves in Fresh Food Compartment. 

4.4,3.2.1 Full Shelves and Liners. The area of 
the full shelves and of the bottom of the liner(s) is 
to be the product of the mean depth and mean 
width as shown in Figures 4-13 and 4- 1 4. 

If the bottom of the liner(s) cannot qualify as a 
full shelf, its area is to be computed as the area of 
a cutout shelf or a fractional shelf. 

The depth dimension used for computing the shelf 
area is to be measured from the front of the shelf. 
(See Figures 4- 1 3 and 4-14.) 

The depth of the shelf is to be the distance from the 
front edge of the shelf to the rear liner or to a point 
Vh inches (3'. 8 cm) beyond the rear edge of the 
shelf, whichever is less. (See Figures 4-13 and 
4-14.) 

The width of a shelf is to be measured to the liner 
side(s) or to a point V/i inches (3.8 cm) beyond 
the shelf edge, whichever is less. (See Figures 4-13 
and 4-14.) 

4.4.3.2.2 Fractional Shelves. The area of fractional 
shelves is to be the product of the width and depth, 
including the allowable overhang, determined in 
accordance with Paragraph 4,4.3.2.1 and Figure 
4-14. 

4.4.3.2.3 Cutout Shelves. When any part of a full 
shelf or a fractional shelf is cut out, the area of the 
cutout which exceeds the allowable overhang as 
determined in accordance with Paragraph 4.4.3.2.1 
is to be deducted from the calculated shelf area. 
(See Figure 4.14.) 

4.4.3.3 Shelves in Freezer Compartment. The area 
of shelves in the freezer compartment is to be included 
in the total shelf area provided there is a minimum 
clearance of 2 inches (5.1 cm) above such shelves. 
(See Figures 4-1 3 and 4-14.) 

4.4.3.4 Door Shelves. The area of door shelves is to 
be the product of the mean depth and mean width of 
the shelf. The area of any part of a door shelf having 
an access clearance of less than 2 inches (5,1 cm) is 



not to be included in the total shelf area. (See Figures 
4-13 and 4- 14.) 

4.4.3.5 Suspended Containers. The area of the 
bottom of suspended containers is to be included in 
the total shelf area provided there is a minimum 
clearance of 2 inches (5.1 cm) above the bottom of the 
container. (See Figure 4-16.) 

4.4,4 Data To Be Reported. The total shelf area is to 
be reported to the" nearest 0,1 square foot (nearest 100 
square centimeters). 

4.5 Legend for Figures 4-13 through 4-17. Figures 4-13 
through 4-17 show typical shelf configurations for House- 
hold Refrigerators, and are not intended to cover ail design 
variations. However, a combination of components from 
the various figures may be used for specific designs. : " ' 

The dimension symbols used in the figures indicate: . \| 

D — Depth of cabinet or shelf from front edge of shelf. 

W — Width of cabinet or shelf. 

frWWYXXM - Area to be deducted. 

5. METHOD OF COMPUTING TOTAL REFRIG- 
ERATED VOLUME AND TOTAL SHELF AREA OF 
HOUSEHOLD FREE2ERS 

5.1 Scope of Section 5. This section describes methods 
for computing total refrigerated volume (see Paragraph 
3.20) and total shelf area (see Paragraph 3.15) of Household 
Freezers. ... 

Section 5 is intended to provide a uniform means for deter- 
mining the size of the freezer, taking into consideration 
the special features and/or functional components which 
are located within the refrigerated compartment(s). It is 
not intended to provide a means of measuring the food- 
storage capacity. 

5 . 2 Total Refrigerated Volume . 
5.2.1 Volumes. 

5.2.1.1 Volumes to be included. The total refrig- 
erated volume shall include: 

(a) Volume 'occupied by special features, such as can 
or package racks, dividers pr dispensers (provided 
such features are not projections — see Paragraphs 
5.2.1.2c and 5.2.1.2e), baskets, compartment fronts, 
ice makers and non-refrigerated shelves. 

(b) Volume occupied by door-shelf fronts and bottoms, 
doors of special feature compartments located within 
the door. 

(c)- Volume occupied by aesthetic items and features, 
such as light shields, trims and shelf, pan and basket 
rails, which are removable without the use of tools. 

5.2.1.2 Volumes to be deducted. The total refrig- 
erated volume is not to include: 
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For Legend See Par. 4.3 



Deduct volume occupied by 
evaporator door (see Fig. 4-6) 

Deduct volume occupied by top 
dike and space between it and 
cabinet wall (see Fig. 4-5) 



Include volume occu- 
pied by egg shelves 



Include volume be- 
tween interior door — 
panel and evaporator 
door if 2" or more, 
providing there are 
shelves on the door 



Include volume oc- ^r 
cupied by horizontal 
shelves, shelf fronts 
or compartment doors 



When vertical dikes 
are cut back, deduct 
the volume occupied 
by the actual dike 



Deduct the bottom 
dike or the volume 
between it and cab- 
inet wall when bottom 
dike is not used as a 
shelf (see Fig. 4-5) 




Deduct volume between evaporator 
top and liner top unless 2" or more 
and is recommended by manu- 
facturer as freezer compartment 
volume (see Fig. 4-6) 



Less than 2" 

Deduct volume be- 
tween evaporator and 
liner side and rear 
walls if less than 4" 
(see Fig. 4-6, 4-7 and 4-8) 



Less than 4" 

'Deduct volume oc- 
cupied by evaporator 
(see Fig. 4-6, 4-7 and 4-8) 



"Include volume oc- 
cupied by chiller tray 



Include volume of 
shaded plaques and 
sumps (see Fig. 4-5) 



Fig. 4-1 
Single Door Combination Refrigerator-Freezer (Total Refrigerated Volume) 




fejHSSEEKeg 



For Legend See Par. 4.3 



Deduct volume occupied by top 
dike and space between it and 
cabinet wall (see Fig. 4-5) 



Deduct space occupied by evapo- 
rator door (see Fig. 4-7 and 4-8) 



Include volume oc- 
cupied by horizontal 
shelves, egg- shelves, 
shelf fronts or com- 
partment doors 



Include volume be- 
tween bottom dike 
and cabinet wall when 
bottom dike is used as 
a shelf (see Fig. 4-5) 




• .!•■: ■iC'-< -ib'ji,.i;( 

. '..':•;■> jin •«:•>.■/.?.' 
.. •:..•» 3 yno'-ifff-.S. 1 ';: 
. .:sm: to'S U'.:'S'iO 

If-les^tlJab'vi.^ide^V 
duct' vSllifflf: alioVc-* 
evaporator '.'•.' 



Deduct volume oe-~ 
cupied • liy'ey.itpora'tdr, 
drain-trou'^li', draijri"'' 
spaced ''lii\i.y'spi66 '•'■''■ 
between'-'evap'drator : 
and liner Wall " v ;" ' 



lH&s;tlY^V:aeV 
du'ct'.vol'uitie •b:elo\^ 1 : 
:trou^h' v 3! ; 'i.-i' 'J at^ 

■3... ::; ic'(ii:i!> :).ii f'- 



Deduct .volume pc:- '..; 
cupied by projections 
formed Into liner, for " 
compressor clearance, 

ins.ulation,; etc'; . ,;:,;, v 



Include volume .of 
liner plaques anil 
sumps (see Fig. 4-5) 






Fig. 4-2 
Sirig!e-Door Combinatiqn RefrigeratorrFreezer (Total Refrigerated Volume) 
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For Legend See Par. 4.3 



Deduct volume oc- 
cupied by top dike 
and space between 
it and cabinet waLl 
(see Fig.'4-5) 



Include volume oc- 
cupied by horizontal 
shelves," shelf fronts — i 
or compartment doors 



\ Include volume be 
tween bottom dike 
and cabinet wall 
when bottom dike 
is used as a shelf 
(see Fig. 4-5) . 




Deduct volume ocr 
cupied by air ducts or 
evaporator (see Fig. 
4-9 and 4- 10) 



Include volume above 
evaporator if 4" or 
more 



Deduct volume oc- 
cupied by evaporator, 
drain trough, drain 
space, and space be- 
tween evaporator and 
liner wall 



Deduct volume oc- 
cupied by projections 
formed into lihei for 
compressor clearance, 
insulation, etc. 



- Include volume of 
liner plaques and 
Sumps (see Fig. 4-S) 



Fig. 4-3 
Two-Door Combination Refrigerator-Freezer with Top Mounted Freezer (Total Refrigerated Volume) 
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For Legend See Par. 4.3 



Deduct Volume occupied by top 
dike and space between it and 
cabinet wall (see Fig. 4-5) 



Deduct space occupied by evapo- 
rator door (see Fig. 4-7 and 4-8) 



Include volume oc- 
cupied by horizontal^ 
shelves, egg/ shelves, 
shelf fronts or com- 
partment doors 



Include volume be- 
tween bottom dike — - 
and cabinet wall when 
bottom dike is used as 
a shelf (see Fig. 4-5) 





^::?:::k::T:K 



:mM, : 



i ,..r|_f,j -riH.L'-vSi.Of! 



■?w*s 



&m'3SS- 
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Ded ue't": ■ v'olii info'dii -^ ', 
„c upt^]^^^gra!f6!g 
drrfiniroiVglu-drain;:. 

and ■lin , e : r^#li:ls^ J yvv: 



If ie'ss-than''4"/ ; de^''. 
"du.ci-yoluine; belqw' ; 
'troiigii : ■-■"-. : , J -i. 



• Deduct-.vo'lume oc- . ., 

cupie"d;by, projections 

: ifor'iM^lmorfin%r^te'f'fi 
, tr'i ' -■ , ii in 

vieqmpiressdtjclearancei'" 
. ~K,:%fmiC8$- f [§ir>jpmr?m ■ -. 
insulation,, etc.- ^'^ 

■•-■-; -y; •."•-'.•■•.:.';■■: --•. : f. ; ^.-'-. 

■:(.'--^'^-)-'-: l ^ : .:i-^ : ;-.-:'y'\ 

■ .'■;'■.■-. = : "'>;f- : "'---S'--: ■•';-■'': 
-/Ih^ma&",y;olume*bffi aj 

■ liner-plaques and 
simips i (see Fig! 4-5) . . : 



Fig. 4-^ , ; . ;.■-■;-'•; |--;;Q 

Single-Uoor.Combinatipn RefrigeratorjFreezer (Total Refrigerated Vojurpe) ■■: 



• 



l?s 



I 



12* > 



■J.^.VVF^-': - 



{^2rap^i?^».T>^3Biv«^iTt 






For Legend See Par. 4.3 



Deduct volume oc- 
cupied by top dike 
and space between 
it and cabinet wall 
(see Fig. 4-5) 




. Include volume be- 
tween bottom dike 
and cabinet wall 
when bottom dike 
is used as a slielf 
(see Fig. 4-5) 



Deduct volume oc- 
cupied by air ducts or 
evaporator (see Fig. 
4-9 and 4-10) 



Include volume above 
evaporator if 4" or 
more 



Deduct volume oc- 
cupied by. evaporator, 
drain trough, drain 
space, and space be- 
tween evaporator and 
liner wall 



Deduct volume oc- 
cupied by projections 
formed into liner for 
compressor clearance, 
insulation, etc. 



Include volume of 
liner plaques and 
sumps (see Fig. 4-5) 



Fig. 4-3 
Two-Door Combination Refrigerator-Freezer with Top Mounted Freezer (Total Refrigerated Volume) 
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Include volume be- / .tr .J 
tween bottom dike — f r " ■ 

and cabinet wall when 
bottom dike is used ai 
a shelf (see Fig. 4-5) \ 



For Legend See Par. 4.3 

Nonfunctional and 
removable shroud 



Deduct volume oc- 
cupied by fan shrouds, 
fan covers, air grilles, 
etc, , when fixed or - 
necessary to systerii 
function (seeFig,4^11) 

Include volume oc- 
cupied by : evaporator 
shrouds which are^nbii- 
functional and' remov- 



able 



1:$ 



■ -itiii -/A 'itry l iw<'* v 
*T, J3ed ue.t-Y0lum;ejpG'- 

, e upied ,b,y -«pa por^tor , 
d ra i n - tiS^gh^idVt^i;: ■-::'-. 
spaae, i jand jspace be\. 
tween' %yapora.torl|ind. 

■■-;■■■ ."■'.':'; ■ : '"^' ; '"' , '.-"'" ~""^'"'" "■'"'''' 



Deduct ^b.luhTeU3g j ■ 
GUpiedCby'; evaporator 
shroud's; .^ii?h* | i!ied 
or necess a'ryTto j sys- 

'tefr! fanctipnftyS 



Include .vdijjitiie'of 
shaded Jjrier plaques 
and sunups '(see. Fig. 4-5) 



Fig. 4-4 



Two-Door Combination RefrigeratqrrFreezer wjth l&ttomMQunted^ Freezer (Tp^^^ 
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FIGURE 4-5 



Deduct volume 
occupied by 
evaporator, drain 
trough, drain space, 
and space between 
evaporator and 
liner, wall 



Deduct volume 
occupied by 
projections formed 
into liner for 
compressor clear- 
ance insulation, etc 




Deduct volume 
occupied by top 
dike and space 
between it and 
cabinet wall 



include volume 
occupied by ■ 
horizontal shelves, — 
shelf fronts or 
compartment doors 



FREEZER COMPARTMENT 



Include volume 
between bottom 
dike and cabinet 
wall when bottom 
dike is used as 
a shelf 

Include volume of 
iner plaques and 
sumps 
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c 
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FRESH FOOD COMPARTMENT 



Deduct volume occupied by dikes 
of space between dikes or) adjacent 
doors 




For Legend See Par;4.3 



W G OR.^f 

— OR ' — 

HcOR-Hp 



Deductible horizontal or vertical 
dikes which do not seive as shelves 
(see 4.2.2):' 




Deductible Jiorizontal or vertical 
.partitions which do not serve as 
shelves (see 4.2.2) ,■-' ■: — 




i ! 

i I 



J..t I 



^Determine liner..pla^ue^or7sLih]p 
area by dimensions M X"4-a.p<\JY" . 
Dimension Y is lQqat§g:.at:,;eacn 
end by points e5tablish£d\.by'X/2. 



Cabinet wall 



pgduct volume occupied by ver- 
tical door dikes and partitions for 
depth "D" and width "W 



,Note--'pimerisioris: for .deductible;:- 

horizontal dikes shall be deter— . 

mined by this same inethbcT '"';'T '," 



Fig. 4-6 . ; '. 

Door Dike and Liner Plaque Dimensions (Total Refrigerated Volume) 
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Fig. 4-7 
Evaporator Applications (Total Refrigerated Volume) 



For Legend See Par. 4.3 



EVAPORATOR WITH OPEN SIDES 




I 




Front View 



rahrtABAWwnnni rfac 



.Less than, 4" 



Side View 




Less than 4 



EVAPORATOR'WIT'H' CLOSED T0P - BOTTOM";- SIDES- AND' BACK' 



/ 


f 


A 






/ 


f/\ . :. a 






/ ' , 





Less 



than 4" —J h»- 



EVAPORATOR. WITH. OPEN BACK 



A 



t 



V 



7 






/ 



l it 





than; 4" — -j 



For Legend See Par. 4.3 



EVAPORATOR WITH OPEN TOP AND BOTTOM 



Front View 



Side View 



^-----^1/ 





Less thanv4t"-r- 



"*VK !i 



.'Vf.i if 




Less than 4' 



EVAPORATORfWITH. OPEN; TOP .AND BACK 





Less than 4' 




'V 






EVAPORATOR : WITH-SHELFr OPEN TOP AND"PARTIAL' BACK 






t?x 





' 4" or more 



2" or more 

JL_ 



K^SV\f\SWJ-V 



"A A A X A ^ ><ir<&\* 




-Less .than 4" ^ v J ^ 4 f > '„" " 






- .'_ Fig. 4-7 



Include volume behind 
open-back evaporator 



Deduct volume behind 
. • .•closed i back evaporator 

--•■ : "- ; •' "if'-ditriension is less than 4" 



Evaporator ApplicStfons : (T6t'al Refrigerated Volume) ' 
(Continued) 
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Section A- A 



Fig. 4-7 ^ .._._. . 

Evaporator Applications (Total Refrigerated Volume) 

(Continued) 



For Legend See Par. 4.3 



SERPENTINE COIL WITH OPEN AREA 




Front View 
A- 



Side View 




Ar— J 




4" or more- 
Less than 4" 




i-4 Less than 4t- 
(see Eig. 3-3) 



For Legend See Par. 4.3 




s 



Less than 2* 



Less than 4" 



Front view 



:Side view 
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Top' view 



•I ! 
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Evaporator Door! 

i ' 

i i 



'Less than 4" j; ■ 

.: i 

".- - |: 

Fie. 4-8 : r - H" -■ "—■->■- 
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Deductions (Total Refrigerated Volume) 



Plate! or wires 



,K-r -■ ■■■\:\ 




Deduct volume between tubes if 
dimension is less than 1 1/2" 




Titbe qn plate or wire 




ArtAAWi/W 



l 2 —1 



Deduct volume between convolu- 
tions if dimension is Less than 11/2" 



Fig. 4-9 
Types of Evaporators (Total Refrigerated Volume) 
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Fin and tube 
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For Legend See Par. 4.3 



,Exterioi cabinet 



m, 



(;!■' 




Deduct volume oc- 
cupied by air duct 
or fan shroud \, v ':""' 



'■:■ 



Fig. 4-10 
Volumein Freezer Compartment Occupied by Air Duct (Total Refrigerated Volume) 



• Exterior cabinet 




- Liner wall 
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Fig. 4-11 
Volume in Freezer Compartment Occupied by Evaporator in Forced-air Systems (Total Refrigerated Volume) 
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For Legend See Par, 4. 3 
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Include volume above ;evapbrator 

If 4" or more "■*"- f 



Evapbratbr — 



Deduct volume above shrouds or covers, air 
grilles, etc., if less than 4" 




~1 
1 



SJ 



s- Deduct volume occupied by fan shrouds, fan 
covers, air grilles, etc. ,' when fixed or 
necessary to system function 



X&- :■!■"■■■.: 
mi -.•■■■* 
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Fig. 4-12 .. 
Volume in Fresh Food CprriparjimeritOpcypiedby F:an.Shrouds,:Etc., (Total Refrigerated Vglume);.; ,„■„,.,_,;, 
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For Legend See Par. 4.5 



Do not include area 
unless there is 4" or 
more in height be- _ 
tween overlapping 

door shelves and, .' 
cabinet shelves 




Do not include area 
unless there is 2" or 
more in height be- 
tween overlapping 
door shelves and 
freezer shelves 



MORE MORE i 




s 



4" OR MORE 



r 



n 4 OR MORE 

J. 



3-» 



Do not include space beyond 1 Vi " 
from shelf. 



Include space beyond shelf when ' 
! l /j"orless. 



Refrigerator shelf- 
area must have a 
minimum clear-; 
a'nce of 4" above it 

.1 '/*'? OR LESS ■ 



Include overhang 
■ — beyond shelf into 
plaque* 




Freezer shelf area 
must have a minimum 
clearance above it 
of 2" 



"" 'i ' 

See Fig. 4- 1 6 for beveled liner. 



•To be included, any shelf area (except on the doors) must have at least 4" clearance above , ,t m the fresh food C °Y^™"\ ?!? d * ^ 
freezer compartment. These clearance limitations do not apply to the door shelves (see Fig. 4-14). A maximum overhang of! W at * , rear 
of main shelves in the fresh food and freezer compartments may be included in the shelf depth prov.ded the overhang conforms with the 
4" and 2" clearance limitations. 

Fig. 4-13 
Shelf Clearance Requirements (Total Shelf Area) ., 
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For Legend See Par. 4.5 



Deduct this area generated by the 
amount that "A" exceeds 3" and 
"B" exceeds I'/j" 



l'/V'ORLESS 



-w- 



'2 °R 7 

LESS 



V& 



Mc 



Do not include > 

FULL SHELF I 




Deduct area of all cutouts as noted 

Deduct this area generated by "X" and "Y" 

CUT-OUT SHELF 

■Measure' shelf width to lii'ier wall 
if space is 1 l/'V pr v less 



Wi 



l'/i" or Less 



* Measure shelf width to include 
allowable 1 1/2" overhapg'ou ;-..-;. v; 
fractional shelves 






■W- 



Ua 



m 



FRACTIONAL SHELF 




Fractional shelves which Fractional shelf width 

equal a full shelf shall he '■ • ' 'which is.H&ss' ihah'fun -i < 

.included as a full shelf width' r " 'shelf widths ./C. '•'-'•,' , . 
FRACTIONAL SHELVES *='-e ; ''-^ 



Fig. 4-14 
Width and Depth Requirements (Total Shelf Area) 
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For Legend See Par. 4.S 




Local emboss 




Shelf front 



Use Wi when clearances above shaded area do not 
comply with access, depth and clearance requirements 



■ Access to door shelf area must be 2" or more 
before including shelf area i 



Fig. 4- IS 
Doors (Total Shelf Area) 
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FIGURE 4-16 

Suspended Containers (Total Shelf Area) 



For Legend See Par. 4.5 



FRONT VIEW 



SIDE VIEW 




'There must be a minimum of 4" clearance in a fresh food compartment and 2" clearance in a_Jfeezer j 
compartment between the bottom of a suspended container and the shelf beneath it to include [the shelf \ 
area of both. \;w -^ >,4. 



#r 



. .-_.„.! 



FIGURE 4-17 

Beveled Liner Surfaces 




PLAQUE, SIDE OR BAJSfC-o 



(2" or 4") 



{2" or 4") 



NOTE: 



J I 






^ivfflW 



For beveled, sloped, bottoms^ 
or piaqued |jrier/'yvajf_s; ifs'e : f 
depth or Width 'extended to | 
vertical line lip, comgijance, J 
with 4" clearance (irqitatjon 
for fresh food compartment 
and 2" clearance limitation 
for freezer co hn'partrrierit, 



i 



vl 
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_ (a) Volume occupied by parts necessary for the proper 

PI functioning of the unit, such as cooling coils, evapora- 

tors, air duct, drip trough, baffles, and fan shrouds. 

(b) Volume occupied by door dikes which do hot 
serve as shelves. 

(c) Volume occupied by partitions and projections 
within the door(s) enclosing a compartment which do 
not serve as shelves and which, collectively',' exceeds 
a volume of more than 0,05 cubipfoot (1,4 Ijters). 

■ (d) Volume between the deductible dobr 'dikes (see 
Paragraph 5.2. 1.2b) and cabinet breaker strips or 
adjacent liner walls. ; 

(e) Volume occupied/by fixed projections, such as 
control knobs, shelf hangers, shelf and basket rails, 
and thermostat escutcheons,' which collectively, 
exceeds a volume of more than 0.05 cubic foot (1.4 
liters) per compartment: 

5.2.2 Method pf Computation. 

5.2.2. 1 All linear dimensions are to be measured to 
the nearest 1/lf? inch (nearest 0.2 cm')'!" 

5.2.2.2 Divide the total refrigerated volume into 
various sections: having similar width and depth 
dimensions (see Figures 5-1 through 5,-5). 

5.2.2.3 Calculate the volume of each section and 
& the volume of all shaded spaces shown in Figures 5- 1 
|r through 5-6. Summafe the volumes of the sections to 

determine the total unadjusted refrigerated volume. 

5.2.2.4 Deduct from the total ^unadjusted refrigerated 
volume those items listed in Paragraph S.2.1.2 and 
shown with double' cross-hatching in Figures; 5-1 
through' 5-9 in order to determine the total refrie- 
erated volume. .' 

5.2.3 Data To Be Reported. The total refrigerated 
' volume is to be reported to the nearest' 0. 1 cubic foot 
; (1 liter). ', 

5.3 Legend for Figures 5-1 through 5-9. Figures 5-1 through 
5-9 show typical freezers and are not intended to;cover all 
design variations. However, a combination of components 
from the variousfigures may be used for specific designs. 

The dimension symbols used in the figures are: 

H — Height of compartment. 

W — Width of compartment. 

D — Depth of compartment. 

Dj — Subscript numerals are typical Of section variations 
used to compute individual volumes. 

The cross-hatchings used in the figures indicate: 

, W/////////A - Volume to be included. 

$k$Q$Wffl — Volume to be deducted. 



5.4 Total Shelf Area (Vertical Freezer) (see Paragraph 3.15). 

5.4.1 .Area.;; . 

5.4.1.1 The total shelf area is to be determined from 
the area,s qf.the rnain, shelves, dpor. shelves-, bottoms 
: of suspended. containers pr dispensers, and the bottom 
of the liner(s). -..-,. 

5.4.2 Clearances. The, area pf.any part of a shelf which 
has less than 2 jnches.(5, 1 cm) clearance, above the shelf 
is not to be included in the total, shelf area, except on the 
dpor or as otherwise provided in Paragraph 5.4.3. 

5.4.3 Method of Computation. 

5.4.3.1 Units of Measurements. All linear dimensions 
are to be measured to the, nearest 1/16 inch (nearest 
0.2 cm). 

5.4.3.2 Cabinet Shelves. 

5.4.3.2.1 ' Full Shelves and Liners. The area of the 
full shelves and of the bottom of the rrher(s') is to be 
the product of the mean depth arid mean width as 

shown in Figures 5-1 Q and 5-1 1. 

If the bottom of the Hner(s) cannot qualify as a full 
shelf, its area is to be computed as the area of a 
cutout shelf or a fractional shelf, 

The depth dimension used for computing the shelf 
area is to be 'measured from the front "of the shelf. 
(Sec Figures 5-,l and 5-1 1.) 

The depth of * the shelf is to be the distance from the 
frbnt edge ofthe shelf to the rear liner or to a point 
'■ IVi inches :{3 ; 8 cm) beyond the shelf, whichever is 
less (see Figures 5-10 and 5-11). 

The width of a shelf is to be measuredltb the.liner 

side(s) or to a point 1 V2 inches (3.8 cm) beyond the 

shelf edge, whichever is less (see Figure 5-1 1 ). 
.--■■■K-vn- 6 A- ■■■i.'i 'iUy\\ : \' .-<>\ • R, -•-■_■■ 1 ■ 

5.4.3.2:2/ Fractional Shelves, The area of fractional 

shelves is tobe'the prbduchof.the width and'depth, 

including the allowable-:Overhang,:.and.is. to be 

determined in accordance with Paragraph 5.4.3.2.1 

and Figure 5-11. ' '" . 

5.4.3.2.3 • Cutout Shelves; When, any part of. a full 
shelf or a fractional shelf ,is;cut out, the area .of- the 
cutout which exceeds the allowable overhang as 
determined in accordance with Paragraph '5. 4.'3. 2. 1 
is to be deducted frbfn the calculated shelf area 
(see Figure 5-11). 

5.4.3.3 Door Shelves. The area of door shelves is to 
be the product of the mean depth and mean width of 
the shelf. The area of any part of a door shelf.foaving 
an access clearance of less than 2 inches (5. 1 cm) is 
not to be included in the' net shelf area (see Figures 
5-10 and 5T2). ' ' ' 

5.4.3.4 Suspended Containers. The area of the bottom 
of suspended containers is to be included in the net 
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shelf area provided there is a minimum clearance of 
2 inches (5. 1 cm) above the bottom of the containers. 
(See Figure 5-13.) 

5.4.4 'Data To Be Reported. The net shelf area is to be 
reported to the nearest 0.1 square foot (nearest 100 
square centimeters). 

5.5 Legend for Figures 5-10 through 5-14. Figures 5-10 
through 5-14 show typical shelf configurations for House- 
hold Freezers and are not intended t'6 cover all design 
variations. However, a combination of components from 
the various figures may be used fpr specific designs. 

The, dimension. symbols used in the f igures.are: 

H — Height of compartment. 

W — Width of compartment. 

D — Depth of compartment. 

Dj — Subscript numerals .are typical of section variations 
,; used to, cqmpute individualareaS; i ,.,.,.- 

The cross-hatching used in the figures indicates:' 
IXXXXXXXmi - Area to be deducted. ; ' ? ; " : 

6. METHOD FORCOMPUTlNfG THE Volume of 
SPECIAL FEATURES OF HOUSEHOLD REFRIGER- 
ATORS AND HOUSEHOLD FREEZERS 

■ ' ■- •■■■ •'--:, 

6.1 Scope of Section 6. This section describes methods for 

measuring the space occupied by and the space provided 
by" speciaf features occupying ; volume within the total 
refrigerated volume of household refrigerators and house- 
hold freezers. . •-. ' ... 

6.2 'Special Features. 

6.2.1 Special features jto be included for household 
refrigerators are for example: baskets, crispers, meat 
pans.chiller trays, water coolers,- can or package racks, 
movable compartments such as drawers or trays and 
ice make'rs^including storage bins). 

6.2.2 Special features to be included for household 
freezers are for example: baskets, pan or package racks, 
ice ■makers-;(including storage bins) and movable com- 
partments such as drawersi or trays. ' ■ > - 

6.2.3, ;Dp.qr ( features of household refrigerators and 
household freezer's such as ^helves, racks, rails, retainers, 
or any component that is attached or formed into the 
door liner and intended to improve its utility for" storing 
jars, cans' and packages, 'd¥e not to be included: in the 
category of a ! ispecial - feature that requires ivolume 
considerations. 1 :- ■'■:■'• . 

Special features located in {he door, such as crispers, 
liquid or ice dispensers, compartment doors, efc.> are 
to be included in the volume calculations. 

6.2.4 A free-standing special feature is one which 
rests freely on a shelf or on a storage compartment bottom 



such as an ice tray or a set-in pan. 

6.2.5 A supported-f ixed special feature is one which is 
supported jn a fixed location such as an automatic ice 
maker or a chiller tray. 

6.2.6 A supported-relocatable special feature is one 
which is Supported in a location chosen. by the user 
such as a meat pan or an egg container, 

6.2.7 Storage Volume Occupied by Special Features 

(see Figures 6-1 and 6-2). -;._.. , ;. 

6.2.7.1 Free-Standing Special Features. Calculate 

the volume occupied by free-standing' special features 
on an individual basis as the product of. the values of 
width, length and height qf a^ encompassing right 
angle envelope for each feature,. When'spejcia I features 
are. adjacent to ,ea,ch other, (Jo, not;, include ypiume 
between them more thanpnce.vJvieasure^ all .linear 
dimensions to the nearest 1/16 inch (.2 cm), 

6.2 .7.2 Supported-Fixed Special Features; "Calculate 

. the volume, occupied by supgortedi-fixgdspqcial fea- 
tures on an individual basis as ihe product of adjusted 
values of width, length and height of "each feature. 
These adjusted values are the- actual' aiyerage l exterior 
dimensions of the feature, increasediby^the distances 
to adjacent surfaces or shelves' where:; the volume 
defined by the distances is not readily, accessible for 
normal use. A volume not readily Accessible fqr'ribrma! 
use is defined as volume which inaccessible only by 

removal of parts trom the cabinet. 

" ■ ' ' ■ ■ ■ ■ •■ liyU--'- ;(!: -mum- <-•-* 

A volume adjacent to a special .feature, which has a 
dimension of less than" 4 inches (I.Q.2 .cm) in the "case 
of a fresh food compartment, pr less than "2 inches 
(5,1 cm) in. the case of a freezer compartment, is 
considered as riot readily accessible Tor "normal use 
unless specific means are provided 'for supporting 
'stored 1 articles and preventingfitheif interference .in, the 
operation of the special feature... |:j' yd -mi & ■-,;. 

In the case of ice makers or other features where the 
volume occupied by the- feature is defined in. part by 
the movements of parts associated with theimechanical 
operation of the feature, the adjusted value ;Gi,f width 
and length shall include the; maximum ;dimension(s) 
required by the path of the moving part(s), increased 
by the distances toadjacerit s'uffa"cgs'6r shelve.fwhere ' 
the volume defined by these; distances is notreadily 
accessible for normal use. This includes the dimensions 
of any volume that is not readily 1 'accessible for normal 



6.2 .7.3 Supported-Relqcatajjle ;; Special :Features. 
Calculate .the. volume .pGCUpied., by supported- 
relocatable special features on an individual basis as 
the product of adjusted values "of width, length and 
height of each feature with, the feature -located in 
the position occupying' the least volume. 

6.2.7.4 Data To Be Reported. Report the •sum of 
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For Legend See Par. 5.3 
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Deduct volume oc- 
cupied by top dike 
and space between 
it and cabinet wall 
(see Fig. 5-6) 



Deduct volume between evaporator 
top and liner top unless 2" or more 
and is recommended by manu- 
facturer as freezer total refrigerated 
volume. 



Include volume oc-\ 
cupied by juice can 
shelves or racks 



Include volume oc- 
cupied by horizontal " 
shelves, shelf fronts 
or compartment doors 



Deduct the bottom 
dike or the volume 
between it and cab 
inet wall when bot- 
tom dike is not used 
as a shelf (see Fig. 5-6) 




Deduct volume be- 
tween evaporator and 
liher rear walls if 
less than 4" or evap- 
orator and liner side 
walls if less than 1 1/2" 



Deduct' volume be- 
low or above evap^ 
orator if less than 2" 



Deduct volume oc- 
cupied by evapora- 
tor (see Fig. 5-7) 

Deduct vplume'be-^ 
tween;refrigerated , 
shelf and, liner sides 
and rear walls if less 
than 1 1/2" , . 



Deduct volume oc- 
cupied by projections 
formed. into liner for., 
compressor clearance, 
insulation, etc. 



Fig. 5-1 
Household Freezer (Total Refrigerated Volume) — Upright Type 
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Deduct volume oc- 
cupied by cop dike 
and space between 
it and cabinet wall 
(see Fig. 5-6} 



Include volume oc- 
cupied by juice can 
shelves 01 racks,: hor- 
izontal shelves, , -shelf . 
fronts or compartment 
doors 



Include volume be- 
tween' interior door' 
panel and evapora- 
tor if 2" or m'dre ' : 
providing there are ' 
shelves on the door 

Include volume be- 
tween bottom dike 
arid ' 6'a binet |ra 11 : ( ' 
, v/fteh' b&tomtijke is 
"Usetl-ls "M ■■sti.d-If (see- 
Fig. 5-6) '' ^ : :-jw''.;^ 



For Legend See Par. S.3 



Include volume of 
shaded liner plaques 
and sumps (see 
Fig. 5-6) 




Deduct volume oc- 
cupied by fan shrouds, ■ 
fan covers, air grilles, 
etc. , when fixed or 
necessary to system 
function (see- Fig; 

■■: ■ vim-^ m'tp- ■ 

Include yol^rne- oc- 
cupied byV. evapora- 
tor shrouds which , 
are nonfuriSfidhal 

■i '.' M 1 ; ;KMlpt«' Si:.'. ' 

and leinoiaijle., h ... 

■vu*'. ^s^rlf - 
InQlude^o^urp'e, A. 
above ortbelowi:.' 
ev aporatcsr :1£j ■ "■?>:-,. 
2" br-m©f£^fe^>v 

rfnoil Ifeifft ,%jViSi!iz 

..,--; i„:-,ii-i.^.'v „*-;'. ■ 

D'ed'ueV,vMume''6ci-,;; 

cu'pied by""evanbra- 

toi , oVaijr'trqtigh , ( " 

drainipacey^nrf,-, 
space .between evap- 
ora tdA'.andviitiet w all 



■p educ t . Yolujjl a ,oc - 
cupigd ,|y, i.e.vaporatpr 
shrguds ,when fixed . 
or necessary to _. • 
svsiem ,fii'h6tibn " 



Fig. 5^2 
Household-Freezer" (Tofal Refrigerated Volume)'-^. UbrighV'iype; 
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For Legend See Par. 5.3 



im&i 



Include volume t>f;sha|ed plaques 
and sumps (see Fig. S,6)V- 



Deduct volume occupied by evap- 
orator, drain troughs, drain space, 
shrouds or partitions when fiixed or 
necessary to system function (see 
Fig. 5-7,5-8 and 5-9) ~\ 
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ft.LLtHJ . tlUtllf OX. 
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Fig. 5-3 

Household Freezer (Total Refrigerated Volume) — Chest Type 



■ Deduct volume occupied by door 
dikes or space between them and 
cabinet wall 




Include volume of that portion 
of door dike (and space between 
it and liner wall) utilized as a 
package compartment bottom 
when door is opened 



Deduct volume occupied by 
projections formed into liners 
for compressor or system clear- 
ances, insulation, etc. (see 
Fig. 5-14) 



Fig. 5-4 
Household Freezer (Total Refrigerated Volume) — Chest Type 
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For Legend See Par. S.3 



Include volume occupied by pro 
jections utilized as a package 
compartment front or bottom 



Deduct volume of fixed partitions 
or projections utilized' as compart 
Irhent ends or'separatprs which in- 
dividually occup^ a volume of 
;moxe than 0. 01 dubic foot 
:(see Fig. 5-6) ; 



Deduct volume occupied by evap- 
orator, drain trough, drain space, 
fans, fan covers, air grilles, shrouds 
or partitions when fixed or necessary 
to system function (See Fig. 5-8 
ijnd 5-9) 




Fig. 5-5 
Household Freezer (Total Refrigerated Volume) — Chest Type 
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For Legend See Par. S.3 



m 
ft' 

■■- 

E'S. 



m 



■'I 



U i 



Deduct volume occupied by dikes 
ot space between dikes on adjacent 
doors 





Determine liner plaque or sump 
area by dimensions "X" and "Y". 
Dimension "Y" is located at each 
end by points established by X/2 



Deduct volume occupied by ver- 
tical door dikes and partitions for 
depch "D" and width **W", 



Note- -Dimensions for deductible 
horizontal dikes shall be deter- 
mined by this same method 



Fig. 5-6 
Door Dike and Liner Piaque Dimensions (Total Refrigerated Volume) 
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Plate or wires 




For Legend See Par. 5.3 




Deduct volume between tubes if 
dimension is less than 1 1/2" 



Tube on .plate or- wire 






1 




Deduct volume between convo- 
lutions if dimension is less than 1 1/3" 

i 




Fin 4n 1 d,jti^gvjj :r; .- f 

... i! "{ ffif! -K* 4-111'. 




* Deduct volume of 
shaded area when 
tube covers are used 



Deduct volume occupied by 
evaporator connecting: tubes- cr 1 

L 11 




Fig. 5-7 
Types of Evaporators (Tolal Refrigerated Volume) 
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Deduct volume of shaded area 
between evaporator connector 
tubes 'and liner walls if less 
than, 1 1/2" 



W,h 
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For Legend See Par. 5.3 



WMAu 



,. — Exterior; cabinet 




'Deduct volume occupied by 
air duct or fan shroud 
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Volume Occupied by Air Duct (Total Refrigerated Volume) 




Liner wall 



Fig. 5*9 
Volume Occupied by Evaporator inForced-air'Systems (Total Refrigerated Volume) 
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For Legend See Par. 5.5 



Shelf area must have 
a minimum clearance 
above it of 2" 



Do not include area ,. 
unless there is 2" or 
more in height be- 
tween overlapping 
door shelves and 
cabinet shelves. 




-LESS THAN 2" 



^r;y..j -*.-: ,_■ 



D 



T 



. . , 2'(OR MORE 




Do not' include space beyond l'/s" 
from shelf. 



"Include space beyond shelf when 
lVi""or less { 5 

i i I 



~ Less than S\ 
Usee Fig, S-1'4) X ! 



j 



Include o'werhang-ib.e- 
J yond stt^lfi^i^pficnief 



See Fig.;S4.4.beveledjliner 
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*To be included, any shelf area (except on the doors) must have at least 2" clearance above it. ..Jhis clear- 
ance limitation does not apply to this door shelves. (see Fig. 5-12) A maximum overhang of f^ln": front or 
rear of main shelves may be' included in the shelf depth provided the overhang conforms with the^ clear- 
ance limitation. S [ ] 



Fig. 5-10 ■ . : , 
Shelf Clearance Requirements (Total Shelf Ajea) 
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For Legend See Par. 5.5 
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■ Do not include 

FULL SHELF 



Deduct this area generated by the amount that 
"A'"exceeds 3" and "B" exceeds 1 Vi". 




Deduct this area generated by "X" and " Y 



CUT-OUT SHELF- • 



^Measure shelf width to liner wall- 
if space is 1 ■l/^'or less 



FRACTIONAL SHELF 




VJ 



Measure shelf width to include 
ov 



l'/2"ORLESS allowable 1 1/2" overhang on 

fractional sheives i: ; ' " 




Fractional shelves which Fractional shelf width : 

equal a full shelf shall be which is less than full" 

included as a full shelf width shelf width 

FRACTIONAL SHELVES 



Fig. 5-1 1 
Width and Depth Requirements (Total Shelf Area) 
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For Legend See Par. 5.5 




■ Local, em boss 




jUse'Wi when clearances above shaded area do not 
'comply with access, cJepth and clearance requirements 
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; J) -X.i 



■ Access to ddor shelf area must be 2* or more 
before inclLf4iiJgstieJl4#re a I 
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Fig, 5-12 
Doors.jTotal JShejf Area| 
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FIGURE 5-13 

Suspended Containers (Total Shelf Area) 
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For Legend See Par. 5.5 



FRONT VIEW 










side View ' 






1 




1 "L . . ,. 
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(2" or.more) '•' 

■ vh- 
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"There must be a mfnumum of 2" clearance between the bottom of a suspended container arid the shelf 
beneath it to include the shelf area of both. 



FIGURE 5-14 

Beveled Liner Surfaces (Total Shelf AreaT, 



m 



SHELF- 



SHELF 



-' D, 



-PLAQUE, SIDE OR BACK 



— <2") 



:_ 



i-i -* 



-(2") 



NOTE: For beveled, sloped bottoms, 
or plaqued liner walls, use 
depth or width extended to 
. .vertical line in compliance 
with 2" clearance limitation. 
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all storage volumes occupied by the special features 
to the nearest 0.01 cubic foot (nearest .25 liter) 
separately for freezer compartments and fresh food 
compartments. 

6.2.8 Storage Volume Provided by Special Features. 
(See Figures 6-1 to 6-3.) 

6.2.8. 1 Free-Standing Special Features. The storage 
volume provided by free-standing special features is 
the product of fhe average interior width, length and 
the height from the interior bottom to the cover of the 
container when installed in its normal position in use. 
For ice trays, ice storage bins, and liquid containers, 
the storage volume is the interior volume when filled 
to the maximum operating level. Measure all linear 
dimensions to the nearest 1/16 inch (.2 cm). 

6.2.8.2 Supported-Relocatable Special Features. 

(Same as 6.2:8! L)'~ : - •"-"-■' '" '-- : 

6.2.8.3 Supported-Fixed Special Features. (Same as 
6.2.8.1.) ""'" ;: " '- " '" " : - wlJ " 

6.2.8.4 Data To Be Reported. The sum of the volumes 
provided by special features is reported to the nearest 
0:01 cubic foot (nearest .25 liter) separately for 
freezer compartments and, fresh food compartments. 



7. PERFORMANCE TEST PROCEDURES AND 
RECOMMENDED LEVELS OF PERFORMANCE FOR 
HOUSEHOLD REFRIGERATORS AND HOUSEHOLD 
FREEZERS 

7.1 Scope of Section 7. This section describes uniform 
procedures for determining the performance of mechanically- 
operated household refrigerators and household freezers 
under specified laboratory test conditions and establishes 
recommended levels of performance. 

7.1.1 The performance test procedures in this section 
are: 

7.5 No-load pull-down test. 

7.6 Simulated load test (household refrigerators). 

7.7 Simulated load test (household freezers). 

7.8 Ice-making test. 

7.2 Test Room. 

7.2.1 Ambient Temperature. The vertical ambient 
temperature gradient in any foot of vertical distance 
from 2 inches (5.1 cm) above the floor or supporting 
platform to a height of 7 feet (2. 1 7 m) or to a height 1 foot 
(30.5 cm) above the top of the cabinet, whichever is 
greater, is not to exceed 0,.5°F per foot (0.9° C per meter). 

If a platform is used it is to have a solid top with all 
sides open for air circulation underneath, and its top 
shall extend at least 1 foot (30:5 cm) beyond each side and 
front of the cabinet and extend to the wall in the rear. 



This platform must be used if the floor temperature is 
not within 3°F (1.7°C) of the specified ambient tem- 
perature (see Paragraph 7.5.3. 1). 

7.2.2 Ambient Relative Humidity. Wet bulb and dry 
bulb readings are to be taken, at a .location 3 feet (91.5 
cm) above the floor or platform and" approximately 10 
inches (25.4 cm) from the front Of the Cabinet, Except 
when specified for particular tests, the ambient relative 
humidity need not be controlled. 

7.2.3 Air Circulation. The cabinet under test is to be 
shielded from forced air currents having, a velocity of 
more than 50 feet per minute (0,254 meters per second). 

7.2.4 Radiation. Shields are to be provided to prevent 
direct radiation from or to any heated or cooled surfaces 
whose temperature differs from the air temperature by 
more than 10°F(5.6°C). 

7.3 Instruments. 

7.3'. I ! Temperature. The temperature 'measurements 
are to be made with one or'rriore of the'following instru- 
ments or their equivalents, 

(a) Glass thermometers (ambient measurements only). 

(b) Thermocouples. 

(c) Electric resistance thermometers and thermistors. 

If a mass is used to increase the heat capacity of a tern- 
perafure sensor, the total heat capacity of the mass is not 
to exceed that of 20 grams of water. ' 

Temperature readings are to be accurate within 1 "F 

(0,5° C), -, ! , 

'"' In no case is the smallest scale divisiqn of the measuring 
instrument to exceed two times the specified accuracy. 

7,3.2 Electrical, Electrical measurements are to be 
made with the following instruments or their equivalents. 

■ (a) Watt hour meters. 

1 (b) Voltmeters. ' 

■ (Jc)Mieroammeters.. ■' 

■ iWatt hour meters are to be graduated to 0.01 kilowatt- 
.. hour without estimating fractions of a division. 

-. Instruments used for measuring the electrical input are 
'to-be accurate to within ±0.5 percent of the quantity 
measured. 

The microammeter used for measuring current leakage 
is to be accurate to within ±0,5 percent at an indication 
of 0.5 milliamperes, the meter terminal impedance — 
1 500 ohms shunted by a . 1 5 mfd capacitance. 

7.3.4 Time. Time measurements are to be made with 
a synchronous self-starting electric clock or a similar 
time-integrator. 

7.3.5 Relative Humidity. The relative humidity is to 
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FIGURE 6-1 

Volumes Occupied byancj PrQvided by Ty.piqal Free-standing 
and Supported-Relocatable Special Features 
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FIGURE 6-1 (Continued) 

Volumes Occupied by and Provided by Typical Free-standing 
and Supported-Relocatable Special Features 
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FIGURE 6.-1 (Continued) 

Volumes Occupied and. Provided by Typical Free-Standing 
and.Supported-PaJocatable Special Features 
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i-t' FIGURE 6-2 

Volumes Occupied 8y 6nd Provided By Typical 
iSupported-Fixed Special ■ Features 
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Illustration of ice tray storage compartments. 
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Volumes to be included are dependent upon the dimensional requirements of Section IV. If the distance 
in front or behind the storage compartment is" 2 Inches or more, that volume is not deducted. 
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FIGURE 6-2 (Continued) 
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BUTTER OR CHEESE COMPARTMENT 
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FIGURE 6-3 

Volume Provided by Irregular Shaped Ice Buckets 
or Free-standing Containers 
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FIGURE 6-3 (Continued) J 

Volume Provided :bv' : lrregular-Shaped;tce v Buck^s 

or Free-standing Containers: 
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FIGURE 6-3 (Continued) -, ,- 
Volume Provided by Irregular Shaped' ■IcUliu&a^ 
or Free-standing Corytairiers ;' 
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be deterrruned by use pf a psych rometric chart and wet 
and dry. bulb readings taken with. suitable' psychrometric- 
instrumentation having an accuracy of ±0.5°F (0.3°C). 

7.3.6 Weight. Weight is tp be, determined by use of 
scales accurate; to within 0,01 pound (4,5 g)i 

7.4 General Test Requirements. Foreach test the cabinet 
is to be operated^at the specified' test 'conditions for a suf- 
ficient length of time to establish, .stead)/ sfate condition 
{see paragraph .3.1.9) arid then fpr^he.addjtipna! period 
specified as trie test period. '. . '. , , 

'■" ; ■.■-,-> !■■ ■'■ I ■ ■■'■■ f ■ " ,1 -': : - : "J; "'(ill ■' - '■'-!- 

7.4.1 Power Supply* The electrical Spqwer supply is to 
be 1 1 5V ± J &*, 66 Hz at the product seYvice connection. 
The actual 'voltage 'is to 'be reported as -measured at the 
product service connection witH'the Compressor motor 
operating. "' "'^itr-fl'^ ■-(!'■• iv ■■■■ 

7.4.2 •• Test Sample,- Thercabinet- with its refrigerating 
mechanism is tb/be ^ssernb'le'd : 'arid' set up 'as 'nearly as 
practicable in' abcordarice'with ! the'printed instructions 
supplied;with the cabinet: ATI "packing materials and 
skid boards are to be removed Chiller or drip trays are 
to be initheir proper places during all tests. Outer door 
gaskets 'are'to be'tHecked for adequacy of seal to the 
cabinet and: adjusted, if required. ■ , Containefs : and covers 
and food shelves are not to be renrioved. ; ^Unless ^otherwise 
specified: , -. y.,- 

Baffles are 'to be open ; 'unless otherwise specified in 
the manufacturer's ihsfruotidris*'''"' ■ rj - ■'■ H - ^ uX ' r 

Automatic ice makers are to be inoperative during 
■ thete^; ' i '" f - c '' : -- i "'' ^ >r ■ lwofW * :,= ' '; ,i "-'' 0/! ' 

Butter .conditioners are set in.the lowest energy, usage 
position when .adjustment ^ is. provided; * ■■ ■ % 

■CQnvewien^;4iigKt^.ti'a^i6si|iQl0 , GkSirhygienic 'lamps, 
and ^he jlilce are^set^'at thelrl 'lpWe$.;eijiefgiy usage 
positions^tien-adjustmenfjisipfb^Jdedlii: b- </,-.,; 

The anti-sweat heater switch is ■'■£&< at' its highest 
energy consuming position;. ;s^:;i!-iSi^-; :;?•»' ; 

Features which are electrically; 'powered, manually 
initiated, and automatically terminated (such as 
customer operated dispensers, fast Ghillcompartments, 
electric door openers, etc.) are operated at their lowest 
energy usage position; ' 

Compartments which are convertible from refrigerator 
to freezer are operated in .t : he 'highest- energy: usage 
position; 

Other temperature controllable compartments (such 
as crispers convertible to meat keepers and tempera- 
ture adjustable meat keepers) are considered special 
compartments and are tested with controls set to 
provide the coldest temperature; 

Evaporator in manual defrost models need not be 
defrosted prior to each test unless frost accumulation 
exceeds l A inch (0.6 cm) in average thickness. Chiller 



anddrip. trays and interior of cabinet are to be' dried 
prior to start of test : after- evaporator has been 
manually defrosted;., . . 

Ice trays arid ice buckets 'related to hori^aiitdmatic 
ice making a re"' .removed from the 'freezef section and 
the space, vapated is lpa.cjecj_.t9 75% of, its capacity 
with frozen food packages, {ee storage bins of auto- 
matic ice makers are tp be full of frozen food packages; 

Storage baskets in chest freezers are removed if they 
are removabie^witriout the use of tools; - 

Defrost controls are not to be operative during the 

testsV- ; ' ' i: '■"■. J:;: ' ' ' '' 

Before th^eabin.et .is.testedj it shall be given a "run-in" 
period sufficient to assure a thorough working-in of 
mechanical pirts, including operating controls. A "run- 
in" perio'd of one week' 'is recommended and, in no case, 
shall' it be less thin 24 Hours of 'cpmpres'sor run time. 
The '''run-in" may f i be t, niade 1, at ahy 'convenient' room 
■temperature. ; - ' ' : "w-- ; ': '"' ! '- " r ■' .':''■■'■' '■• - 

Unless otherwise specified, the cabinet shall be installed 
with all of its sides, except the back, more than 10 inches 
(25.4 cm') froiri walls or ceiling fo'insure free air circu- 
lation. The spa tie between fheb'ack'ahd the wall shall be 
in accordance with the "ftiahiffacturer's'iri.structicms or 
.asde.terminedby.meeh^nica on the back of the 

cabinet. _ . v . „ -,,-.._, ; :.. ; ..,.,, ,-.. , ... ,-, 

Unless 'otherwise specified,' Cabinet dehors shall be kept 
'eiosed-durihg alHes'fs. 1 ! ' ■'■ L: ■ '< - ■■ 

All leads fTpm.: all measuring, devices shall be brought 
outside of the cabinet in such a manner as tp prevent 

air leakage, 
■iiri .■,-,-.. ■■■ii.. t ': --i' y:\i-u\tjil' ■;.. ; ! ,'Ui , : :r' !< .T ^Tii"- >' 
. 7-4..J3.,-. Temperature, Measurement. ,;).,.,, - : .1,.,a i ;| 

"■' 7.4.3,1 ' Ambient TemperatufeY The ambient tem- 
perature is to be 'recorded at points"'] boated 3 feet 
.(91,5 cm) above the.floprJine-a,nd;'10.,jhcheSv.(2'5.4 cm) 
,_ from the center of4he two sides p? the cabinet, The 
temperature at each point is to be. maintained within 
±1°F (0.6 °C) of the specified value and is. to be 
'maintained during' Stabilization periods' as well as 
'■''during actual test runs!' 1, ' i: *'' '"' ■-.■-*!>•■■■ 

. Temperature measuring devices are tp be .located or 
shielded so that indicated temperature will not be 
affected by the operation of the cohdensiriguhitr 

Ambient air temperature is, tqjpe recorded at each of 
the specified positions at intervals -not greater jthan 
30 minutes during the test periods. , , . , . . 

7.4.3.2 Fresh Food Compartment Temperature 
(Household Refrigerators). Temperatures are to be 

recorded at three 'iocatibhs' as showii in Figure 7- 1 . 
All temperature measuring devices'afe to be supported 
in such a manner that there will be at, least I inch 
(2.54 cm) of .airspace separating the thermal mass 
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"■' n> %diirc'Oritact s with 'any J surfaceV : -Iiv'case of interference 

'"° with h'aklWiVe'artliese'ibc'a'tions,' the temperature 

measurements are to be taken at' the nearest adjacent 

.. Lpeaticjn.sLi oh, J.h : at there w ( i \\ be. 1; inch. (2. 54 cm) air 

, spa ce. sepa raf jngj the, , thermal mass f rom. the ha rt j ware . 

"'If the' 1 interior' arrangeriifents of the' cabinet cio not 
'*■ cbnfbrhv with Those ^hqwri* in Figure 7-'lY rheasure- 
■'" iWe'nfsaVt*'^ be rakijfi at selected ]pc'ations' 1 chosen to 
, . ; approximately Represent. , the ^njire, fresh, food com- 
partment. The i pe ati ons selected a re 1 to be reppr ted . 

..;. .,The. | r.eported,.t,emperatu,re,at,any i giv,en ppi.nf.isto be 
the average temperature at that point during a : ;cycle 
of operation with the. temperatures being read at 



in ^regular : 'irtterv'a fii-Wot ekOeern'rigH-'mTnu'tes:'' 3 '' n< 



4 ,.. For ^no^lyadJpuPj-^owri g^s^ula^^^P^jJ^t^TiWhere 

,, . . one o r mpne^speqi^t i^cjrnpa^tmeiitsr.are prpvqfjed for 

>iri .itempe,f at,yres M andj,|iumitJities h j ighe,p..or. J ,lpwe i 'r j; than 

(1 ,, .^.jthatjjyf ,|hg./r£sh o fop^j Gompartm.ent,- ^..t^mpeiiature 

measuring device is to be located ^(t Jheirgepmetric 

center of each compartment and ithe average tem- 

^■^^perWiir&j'&p&r^^ 

?.- fir t>1 risdJ msm J^i-M^ili «|iMJifs. Mf \v, ?% h Jfe- <hr«' 
, , ,- u .ThS re.ppr^tl^gmper.a^tir.e aj the t jresh .food- eompart- 

1(J {ijmp^t.isytu^bellie^ayjrage pfstheiternperatures ijeeqrded 

1 '7.4*;3,3 :i Freeze* *(^6in^a¥^enr; Teihperature (House- 
hold Refrigerators and Household Freezers). Freezer 

, r ephipar tm,enjj .Jt^nip^rat ur,e r S|a r4 f,9 ,b,e . rneasiiredj a }; jhe 
igeOmetrie center of the fLlletj..,pa:c.kage^ ^described 
below, with the packages located so the temperature 

: i ^i^MilusdreWin r^taf lons^pprMima tW- 'r ; He- t; Mca fiftns 

m-? ^ihpwh in Ftguf#7-2.rf'>^ ni'fe- : . ■• -it b; *M^k, 

Temperatures are to be pleasured by unweighted 

thermocouples, located' fri' l the s geometric. 5 center of 

_,.,„,. packages, measuring approximately, (5, x 4 ^ I'A, inches 

.,,..•; (appjiciximaJpLy ;f 13-^ i^^eiii;),.:;'- 't'^." <t , r . s i} ti -. .-,,■■ 

'•''■■ The'pab'ka'^e.s 1 afl/^d^e'^ajed'ancj ate to eon'tain a 
'■ ,,; ' liheV'br Wrappei 1 ' that' rh ! akes' ffiem mbisfure and 
' li ^^po^pro¥)f;' 1 ^ J:? ^ hu^ m<ru 'Yvn,v,i^ y 

iiThe ;r papkages are, to be, filled, tpja density pf 35 ±5 

pounds per cubic foot with ; hardwppd, sawdust which 

has been water-soaked or alternately is to be an equiva- 

' ' lehfpackage'df FroWh'fpo*d Such as chopped spihach. 

The^regzer Gpmpartment js s tobejoaded vyith,75% of 

the maximum niirhbjef of filled packages that can be 

'■ !l fitteVl inrri ;, fheVflnipa^tm^¥:*'Thf; : 7^ Iba'cTis'to be 

''■ ^'fitted into 'the'cBmp , ar , t 1 m^n',f(s)' , so las' to permit air 

circulation around and' above the load. '" 

. : Th^ air gap around the freeze.r compartment load is 
,,i . to be '/?. to. 1 [finches ( 1 . 5 t©_4_ cm) ; with the^packages 
: t ii] : .a pyramid p,r tiered form if n,ecessary to.,properly 
; ;J , locate fhe^ th^mpcpupies,. ,^ s . , - j: . ; : t/! .■ ili ,:. t < , f ■■ 

! ' " NOTE) In otideY to Keep puVkdgei from shifting and 
' ; ■ destroying the air-gap, "a voire grid ioit'h small, non- 



thertnally conductive spacers for contact with freezer 
- liner maybe used. •■■■■■■ 

Each shelf of freezers and freezer sections .of combina- 
tion refrigerator-freezers, where applicable, is to be 
loaded to' 75 & of its 'capacity iri pyramid' or tiered 
.form; -as, necessary, ,fpr the,; proper location of the 
thermocpupled frozenifood package, . .<■.■ --.d -^ 

Freezer doOr 'shelves are to he loaded with the maxi- 
mum number' of f'ilfed packages' that Can be fi'tteS in 
each shelf. A thermocouple''is to be 'placed aV the 
geometric centerj Qf,a^pad.k;age:lo J c.ated at the vertical 
, cepteplineof.^aGh^helf .so'tha't.jtiwtllbeiappfpxirnately 
i ; .2 : ihchgs .(5,1 (:m^ frpm,the,su):fase;ief/the;:-irinei5 idoor 
.liner and t 2.$ inches, {Qi4icm),Mfrpm the shelfilSUrface 
as indicated in Figure 7-3. i- .a\n% ^:\> 

, If. the. interior-arrangement's of [the freezer compart-,-' 
! -merit .shelves, dp. > np i t,|c;onfpnm:^ith;;t : hose;'i;hpv>in in 
Figure 7-2., measu.reinents,ar^,,to,.he.; taken iatilpcations 
.^elqcted to-.represent the-:!ritpot ofiithfj standard. The 
, v lppa.tipns,.^eleqted y are. fo.be ge'portetil. jijhe^e^pcfrted 
tern pe ra tuije' k at : an^^i v^ehvipp in|.;is ■ tp\be * th^ average 
,.. ;i ,ytempeVatur.e.at.;|^hat' : 'poj"ntitju'ring^ 
; >.., ,with. ; 'the-{em.petafwjf;4e;iFig'^ 
.,. ;j;i ,nQtexqeeding4 : .mrnutes. i No 0,,-^'^j .-■ >.,i 1m.m>! :, 

The reported temperature of the. freezer compartment 
,,, , „,is to- be-,j"he average^f ,the.^emh'era;tures>r.et^r'ded at 
the locations .showniiriiFrgure'^^iij^^kj'iifiii -»ih 

7^5 'Ro-Load ''Pull-Down Test {Household fteirigerators 
and Household Freezers). 

" .7.5. I 1 Purpose. The purposes pf this test are io establish 

that the cabinet temperature will be reduced from 

..'•rWambient ito food storage temper^atiirejrto 'determine the 

j}s. ..'rate a.| which this- change, takes place.and to'observe the 

: lowest steady s'tate temperature^ attained in theiStorage 

\:-. compartments. , . ' , ,-.- 

v 7.5.2 Test Conditions. The general^ test conditions are 
to be in accordance with Paragraphs, 7,2, J f 3, and 7.4 
excepE as stated bejow. , ' * s ,* -. . 



n 



■/a 
'i'U 



; : The ambient tempera ture Is to hi 1 1 °F (43 ; 3 p C). 

The cabinet is to be prepared with j,ts. shelves and acces- 
sories in place in accordance with the manufacturer's 
JiristructionSibut ^without a freezer compartment simu- 
.^ateclfooil.ahdJeBload'. .".: .;i-.>k :.n:.;-- .;. ■ ■■ ■•■■ '<■ 

Freezer compartment temperatures are to be recorded 
at the, locations shown in Figure 7-2.- All temperature 
measuring devices are to be supported in such a manner 
that there will be at least Vi inch (1. 5 cm) of air 'space 
separating the thermal mass from contact >with any sur- 
face. In case of interference. with hardware' at these 
locations, the temperature measurements are to be. taken 
at the nearest adjacent location such that fhert will be 
l /i iiich'{l.'5 cm) air space separating the thermal mass 
from the hardware. 
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■The cabinet, with all compartment doors open, is to 
have been electrically .disconnected for at least 8 hours 
in an ambient temperature of 1 I0°F (43.3°G) immediately 
preceding the start of the test. ■ 

During the test, all refrigeration system controls (thermo- 
stats, automatic defrost controls, etc.) are to be elec- 
trically disconnected or inactivated to insure! continuous 
operation- of the refrigerant motor compressor, but the 
motof overload protector, if provided; is not to be dis- 
cdnneetedo'r inactivated. ■■( i ■;> 

7.5.3 ; Test Procedure. The cabinet dpor(s) is to be closed 
and the cabinet op'e'rated continuously until steady state 
condition has been reached or until' 'it. is' evident that the 
unit will continue tp qy cf e blithe overload protector. 

7.5.4 Data To Be Reported. ^ ., 

(a) Type,--' model' number, 'serial'' number, if any, 
and manufacturer or brand name of cabinet. 

(b) Ambient temperat'tire'.^ ' ' '"' " '■"'' ''■ ' 

(c) Voltag^'and frequency: '" 

(d) Time for fresh food compartment temperature 
of household refrigerator to ' reach 4l°F f {5°C). 
When this temperature. cannot be attained^ the time 
to .reach steady state condition when the unit is .running 
continuously, or sfeadystate condition when the unit 
is cycling on the overload protector, is to be reported. 
The steady state temperatufes'obtained are also to be 
reported. ...,,». ,. . , ; ,,. , : 

(e) M T^ime. for .freezer, compartment temperature to 
reach 32°F (0°C) for basic refrigerators and 5°F 
"('— 15°C) ; for combination refrigerator-freezers and 
freezers. W,hen these temperatures cannot be attained, 
the time to reach steady state condition when the unit 
is running continuously, or steady state condition 
when the unit is ! cycling on the overload protector, is 

■ : to be. reported. The steady state temperatures obtained 

">" are'also to be reported; 

(f) Steady state condition temperature(s). 



7.6 Simulated Load Test (Household Refrigerators). 

7.6. L : Purpose. The purpose of this test is to determine 
thermal performance under varying ambient conditions 
(temperature averages^ maximum differentials, etc.) and 
the comparative electrical energy consumed at these 
varying ambients. 

7.6.2 Test Conditions. The general test conditions are 
to be in accordance with Paragraphs 7.2, 7.3, arid 7.4. 

The data to be reported is to be obtained at the ambient 
and average fresh food compartment temperatures 
specified in Table I for basic refrigerators and all- 
refrigerators. 



TABLE I 



Ambient Temperature 
Degrees 



70°F(21.1.°C) 

90°F(32.2°C) 

L10 D F(43.3°C) 



Fresh Food Compartment 
Temperature Degrees 



36°F(2.2 C) 
38°F{3.8°C) 
41°F(5.0°C) 



Household refrigerators with.fjxed temperature controls 
are tested at the fixed control position. 

For combination refrigerator-freezers with separate 
controls for the fresh food compartment and the freezer 
compartment, the datd to be reported is to be obtained 
with an average freezer compartment temperature of 5°F 
(— J5 D C) and the fresh food compartment temperatures 
and ambient temperatures specified in Table I. 

For combinatiori refrigerator-freezers with single controls, 
the data. to -be. reported is to be. obtained at the ambient 
., temperatures specified in Table I with .an average freezer 
compartment temperature of 5°F (- 15°C) and whatever 
average fresh food compartment temperatures exist 
with these control settings. 

7.6.3.- Test Procedure. For convenience,, either of the 
following two procedures may be used for either single 
or multipleJcoritrol. cabinets-.- ■ ■-. 

7.6,3.1' Interpolation Procedure. Tlie cabinet is to be 
operated at each' of the three (3")' ambient tempera- 
tures- (see Table, I 1 ) an'd:at.-least.eaqh-of the following 
control-positions.,. ■;:.... „ . „,. 

Control Positions 





:r , , ,. Multiple Control 


Single Control 


Primary Control 


Secondary Control 


Warmest ' 


Warmest 
Warmest 


Warmest 
Coldest 


Coldest ,,. 


Coldest 
Coldest ' 


Coldest 
Warmest 


Intermediate 


Warmest 
Coldest 


Intermediate 

Intermediate 



NOTE: The primary control is that device which 
initiates compressor operation. . .. 

At one qr more of the intermediate controls) positions 
the tests in the ambient temperature of 70°F (21.1 °C) 
and 90°F (32.2°C) are to be run without resetting the 
control(s). 

Fixed control refrigerators are tested at the fixed con- 
trol position. 

After steady state condition has been reached, each 
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test period is to be at least two whole cycles, i.e., an 
equal number of off and on periods of the compressor 
motor, if cycling occurs, and not less than three hours. 

.From the data obtained at each of the settings of 
the temperature contrbl(s), curves a. re, to be plotted 
(show actual data points when plotting} for the aver- 
age fresh food compartment temperature versus: 

(a) Average freezer compartment temperature, 

(b) Average temperature of each special compart- 
ment, if applicable,, 

(e) Warmest freezer door shelf frozen food package 
temperature, if- applicable, ' ' '■ 

(d) Energy (kWh) consumed during a 24-hour 



, (e) Percent operating time of the compressor motor 
: (f) The number of cy. ties for a 24-hd'uf period. 

'=!',:''-■: )'■ - > ;■'. ' •- ;i".o ,.>r'i-:. : 

The reported average compartment temperature is to 
- -be the'Hive'ritge of the teMpefa'ttiffr'^eadings taken 
' "duririg-tV Complete cycle 7 of the temperature controller 
"' for' : ;that cbrripartrrieiftt. The data' ; ?fcS"F*th£ - specified 
■''eoiTipartmehtfs) temperatures for'eaernof the three 
ambient Iternperafhres 1 is- to be' obtained from these 
curves (see Figures 7-4 afid'7--5 for'exa'mples). ' 

If the curve does not readh fche^specified compartment 
tempera tubjB(s), the data for? the. ptoiot at. the extreme 
end of the curve closest to'thespecifiedtemperature(s) 
is to be used. This condition shall be clearly described 
in reporting on the cabinet under test! 

7.6.3i2 Specific ^Cbntrol(s) Setting Procedure. The 

cabinet is to be operated at each of the. three ambient 
temperatures and at control positions as required to 
obtain the cdmpartment(s) temperatures stated in 
Table I within the. tolerances stated in Table II.. 

■ i Stable n 

Tolerances on Controlled Temperatures 



• Fresh Food 
Gdmpartment 



Freezer 
Compartment 



Basic Refrigerator 
and All-Refrigerator 



T 5 F(0.6 q C) 



Combination Refrig- 
erator-Freez;er, , 
Single Control 



:5' > F(0.3°C) 



Combination Refrig- 
' era tor-Freezer, 
Multiple Control 



±1°F{0.6°C) +S°F(0.3°C) 



After steady state condition has been reached, each 
test period is to be at least two whole cycles, i.e., an 
equal number of off and on periods of the compressor 
motor if cycling occurs, and not less than 3 hours. In 



the event that the 5°F (-15°C) freezer compart- 
ment temperature or the specified fresh food com- 
partment temperature cannot ^be achieved in any of 
the standard test ambients, then the test is to be con- 
ducted and the data reported at compartment: tem- 
peratures as close to the specified values^ as may be 

achieved. 

1 . {■ '■ . 

In addition, a test to demonstrate control response is 
to follow the simulated load test rua at either. 70°F 
(2t.l°C) or 90°F (32. 2 °G);. ambient temperature, 
and is to consist of a repeat, of that test : in -the .other of 
the two ambjeiit temperatures 7Q°F .■(^l.J,°,C) or 
90°F (32.2 °C) without changing any 'control set- 
ting^). The data to be reporfed'is. to, include fesults 
for at least four tests, a simulated load test at 70°F 
(Z'l.VC), 90 o F'(32.'2°C) and 1 10 °F (43.3 6 C) ambient 
temperature, and the control response test made 
following either the 70°F'(2'1T°C) or 90°F (32.2°C}' 
ambient temperature simulatedload test. 



7.6.4 Data To Be Reported. ,.._, .,.,.., , . ,..„. 

{a) Type, model number., serial; number, if any, and 
manufacturer or brand name of cabinet. 

' -;■■ ■'■ ■ .«;.-:■ ^i;;,,: h .:,. ' ■ : - : 
(b) Ambient temperature,,,,. ,,, 

' (c) Vdltage'arid frequency; ' '" i ! 1 

(d) Plot observed data; see Figures j-4 and 7-5 for 
^examples. Not required for .Specif ic ,Cohtrol(s) Setting 

procedure (see Paragraph 7.6.3.2,).| v .,,;^, 

(e) Average fresh food compartment temperature. 
_''' (f) Average freezer compartment t'erhperature. 

. ,(g) Aver age special compartment(s) temper ature{s). 

''(ft) Warmest freezer "door-shelf fr6zen-f66d r package 
temperature. 

(i)-.For each control(s) position jn the 70 °F {21.1°Q 
.aW90°F i (32.2°C) : amb.ients ( !ta'bulate 1 the .maximum 
and minimum temperature values observed for the 
warmest and coldest fresh food compartment tempera- 
ture Recording" locations (see sample Table, Figures 
7-7 and 7-7 A). 

(j) Energy (kWh) consumed during a 24-hour period. 
(kypercent opera'tlrig time of the compressor motor. 
(l)'Number of cycles during k '24-hout; period. 

7.6.5 Recommended Levels of Performance, i 

7.6,5.1' It is recommended that in, the" fresh food 
compartment of household refrigerators, an average 
(temperature within the range' ; of 34°F arid .-4 1 °F 

. .(l.I°C.and 5°:C).be attainable between the warmest 
and coldest setting(s) of the control(s) when tested in 

: 'ambients of 70 6 F (21 ; 1' C), 90 d F<32.'2°C) and 1 10°F 
(43.3 6 C). The control setting(s)'rriay be adjusted for 
each arhbient. 
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The period of time that mds't fresh food used in today's 
hdusehcild can be safely stored is dependent upon 
temperatuPe -^ the lower tile temperature the Songer 
mBstfobtls Can be safely stored. 

34°F (l.TCj is as close to freezing as is practical in 
' order mat ho section of the fresh Food compartment 
permits freezing. 

41°F (5*C) is not quite so limiting. It is chbseh'as a 
guide based 6n experience. Higher temperatures' will 

: . k; shprten. safe, storage periods - , Rejrjgerg tor-freezer 
design and. development engineers believe .4.1 "F 

...- (5°C) to,be. a very practical, hut not absolute, upper 
,, lirnit. . lt . , .. . .■.,,.; ■.-. . 

7.6.5.2 It is recommended that in the freezet com- 
partment the average temperature be less than or equal 
to 15°F (-9.4°C) for basic reffigeraubrs and less 
.than at . equal tp t . 5.°F (— 15°'G) ;for combination 
refrigerator-freezers when tested, in 90°.F: (32.2°C) 
ambient' ;>■ ,, ■n-. ■■■:.,'■ !>,.<■ 

Although 'it 'is not necessary for, the, recommended 
freezer and fresh food compartment temperatures 
{Paragraph 7.6.5.1) "to occur simultaneously, it is 
recommended 'that the freezer' : co"mpar£nieht' tempera- 
tures be attainable with average fresh food compart- 
ment temperatures higher than '34 °F ( f. 1 " Cjl'.'.' ' 

■: By definition a basic refrigerator is intended fo'r the 

■ short term storage fof frozen foods; most Frozen foods 

il will not freeze/or 'remain frozen above 15?Ff(^-9'l4 C) 

for any. reasonab'lefcimer based on the 'sugkr .content, 

water content, etc., of the frozen food.stored, :.v» 

5°F/(.^15°CK'foj the freezer comp'aftment. of a 

't&ih:0i*'' -nip-in;;; p .-,,'- ■{>, ■ i.vtf ■■«!!; 'Hi 

combination refrigerator-freezer is an extension of the 

. definition , of a refrigerator-freezer, which limits 

■. Freezer, compartment temperatures to 8 D F (-,13,3°C). 

'iWn'fle ! S°F: t-i3.3 b 'C)^prpyides ] ctefinitiq^ 5°F 

(- 1S°Q is the suggested temperature based on the 

..;■ long- term' economical storage - of most frozen: foods. 

The lower the 'temperature, ;the longer frdzen foods 

' can besa'fely stored [0°F {.+- Ic7.8'°<3):w6uld provide 

longer safe storage]. ' . - ,- i ii 

7.7 Simulated Load Test (Household Freezers). 

., 7.7^.1 , Turpose. The purpose pf this test is to determine 
thermal .'performance under a varying range of control 
settings and, the comparative elect ricaf energy consumed 
at these settings. 

7.7.2 Test Conditions. The general test conditions are 
to be in accordance with Paragraphs 7.2, 7.3, and 7,4. 

The data ftp be. reported is to be obtained. at the following 
ambient, and average freezer compartment temperatures: 



Ambient Temperature 



Average Freezef : 
' Compartment Teihpe'rature 



90°F(32.2°C) 



0°F(-17.8°C) 



If the door shelves "are adjustable, locate the top shelf at 
the highest provided position that will accommodate a 
filled package (see, Figpre 7-3), and locate the bottom 
shelf at the lowest provided position. The packages con- 
taining thermocouples are to be located in accordance 
with Figures' 7-2 and 7-3^ ■;; "- 

7.7,3, Test Procedure,. Tl}e.. pab^het is to be operated at 
an ambieqttepriperafure of 90°F (32.2°Cj at each of the 
three following control positions,:: ..,,.,- 

(a) The warmest position (npt defrosting). 

(b) The coldest position (control not short circuited). 

(c) An interxnedjate position(s). 

Hpusehpkj Freezers .. with a fixed temperature. £qntrpl are 
tested, at the fixed control position. i; 

After" steady' state t'ofrdit-ibh : haVbSen reached, each test 
period is tcVbfe alt least 2' whole' cycles, i.e., an equal number 
of off and on periodSjoi^the compressor motor, if cycling 
occurs, and not less than 3 hours, tq obtain die correct per- 
centage of operating tifP.e, and energy (kWh) consumption 
rate for a 24-hour period. , . . , , , , 

From the data obtained at each of the settings' of the' tem- 
perature control, curves a.reio, be plotted (show actual 
da ta po ints, when ,p] ptt ing) , f or . cabinet f rqzen f qod tem- 
perature,(see Figure.7-6),, versus:. . ... 

(a) Warmest cabinet food package terhperattire, 

■'■ (b)' Averag'e-do'df ^helf fftizen 'fdod pkek'a^e tempera- 
ture (if applicable)'^ ; " ■=■■' " : ' ■■" '~ '■ ■■.-.■ -v~"i '•■■'«■ 

(c) W'armest dbor shelf frozen' hibd parage -tempera- 
" ture (if applicable),^' ! ' ;l ■■■ ' "■'■' ■ : ' A '- : '■ '' : 

(d) Energy (kWh) consumed during a 24-hour period, 

iiiihn-i, :.:■>) ii, . mv..j: -,f'", .. ton»=tii.;-> lr*i'i f -' - 
(e) Percent operatirig ^ime;pf .compressor mptqr, r/i 

(f) The .number ^of .cycles for a ^^-hour period, (if 
applicable) /sqe -Figure 7-6).^ • . ■, ., . ,. , ,,,, . ( 

If' the cabihrf d'6'es tiot-'reach' the 'specified freezer com- 
partment temperature, the data for the point at the 
extreme, end of the curve closestto the specified tenipera- 
tures is to be reported. This condition is tp be clearly 
described in reporting on the cabinet under test. 



7.7.4, Data To Be Reported. . ( . . 

(a) Type; ; tnbdef number',' ser'ial number, if any, and 
manufacturer or brand name of cabinet. 

(b) Ambient temperature. 

(c) Voltage and frequency. 

(d) Plot of observed data (Figure 7-6), 

(e) Average freezer compartment temperature. 

(f) Warmest cabinet frozen food package temperature. 
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>,, (g) .Average door-shelf frozen food package tempera- 
ture. 

"(H) Warmest door-shelf frozen food package tempera- 
ture. 

(i) For each control position, tabulate the maximum 
and minimum temperature. values observed for the 
Warmest and coldest frefezer ! compartment frozen 
food package. Use freezer corhpar tnieht portion of 
table format shown in Figure 7-7. '■'-" ■■■■ 

(j) Energy (kWh) consumed during a r 24-houf period. 

(k) rercent operating time of cVmlpressor motor'.' 1 

(1) Number of cycles during a '24-h6tir:peridd.'* ! .' ! 

7.7.5'' Recommended Level of performahcef If' ft 1 ' recom- 
mended that a 0°F{- lf.8°C) average freezer compart- 
ment temperature be attainable through, control adjust- 
ment, in a ii 9Q°F(32.2°C) ambient tempe.ratii^e vli ; v . . 

By definition' : a freezer is designed for the' extended 
storage'of frdzen food. Trie 0' 6 F' (M7v&°Cj average 
freezer tempefMure- clearly extends 1 '; .safe 'storage time 
beyond that of the 'freezer com^paf fffi|ni: r d'f 'a household' 
refrigerator.. ,<■ ■,"= ' ..,; > > ■; ■ ■.- '<{:A-k> ;:; ... ■■■■■;. • 

i '0°F"'(-'l7.8°C) has I6ng been ret'b'gi'iizeci'al'the'datum 
for lo'rfg term safe storage of all frozeri'fbbds'ahd has 
proven over the years to : serve the 'consumers' needs 
and expectation*;.' . , ■ -, , .,.-.. 

7.8, Ice r Maki«g Test (Household Refrigerators and House- 
hold Freezers) if there is provision for making,icei : 

.7.8.1- .. Purpose, The. purpose of this test is,. to determine 
the rate of making ice, using ice trays or other ice-making 
equipment furnished with the cabinet. 

7.8.2 Test Conditions. The general test conditions are 
to be in accordance With Paragraph's 7'." 2, 7.3, arid 7.4. 

-Tcetras's and iC'e buckets related to' ritm'-autbfriatic ice 
V.making are to be installed in' accordanc^'witn manu- 
facturer!;;, instructions, removing frozen fqpd .packages 
a| requjrecj. . : , .,.,. , ,. . ..:,,.,>: ■.- ' . 

Do not put frozen food packages in ice storage bins of 
automatic Ice maker's!' ! ' .;•■•' ■■■ ■■: 

The ambient temperature is to be 90°F(32.2 o C). 

The test period is to begin after the cabinet has reached 
steady state condition with the cdHtrdl(s) dritl/o.f Baffles 
set to maintain ;the folipwing ^compartrnentfs) tempera- 
tures. The contrplfs) settings are not to be changed cluring 
the test. 

Basic Refrigerator and Ail-Refrigerator, where applicable, 
average fresh food compartment temperature 35°F±2 

(1.7°C±].l). ..;.. f < ., . ,,.;,. : ; 

Combination Refrigerator-Freezer — Single Control, 
average fresh food compartment temperature 35°F± 2 
{I'>C±I.T). 



Combination Refrigerator-Freezer — Multiple Qpntrol, 
average fresh food compartment temperature 38°F±2 
(3.3°C± l.JJ : ; freezer control,, sets to. coldest, position 
possible without shorting.. thp, .control and. maintaining 
specified fresh food compartment temperatures, 

Household Freezer j freezer control set to coldest position 
(control not short circuited). -, 

Household Refrigerators .and, Household Freezers, with 
fixed-controls are tested at the fixed, cpntrol position. 

The eabinef'-dcicirfsj is to be kept /closed except" when 
visual insp^otipTf'of -the ice storage bin' (for automatic 
ice ma'kbfs^i.siiebesfery', During such* visual inspection 
the door(s) is to he Opened for not more than lS-seconds 
at a time; '. -v^i/fV* ^"y "■■■ ■■■■■•■ -y^-t •■ - v " .'T 

7.8.3 Test Procedure, ' , V 

' : ■ ' . -^, ~-=:'}*}yfl i ''.-I ■!.' i'-'.; : * ; '■ - * : '•'.'' 

7.8.3.T "' Iee,'Tray(§i-" including thosewith automatic 
fill. The'-iee 'bray(s)' ! isJto bfe filled to within, 1/8 inch 
(.3 cm) of the top, or aS recommended by the manu- 
facturer, with drinking water, haying temperature of 
90 o F±2 ( '(3^°^ 
. grids are to haye'the gt-idsyn.JpfaG^Idr ^^this'test. Auto- 
matic tray fill deyj^s'are tfehe ^iirieptqd^ri accord- 
ance with manufacturer's^ recommendations- to a 
water supply having' 'a temperature ^of 90° F + 2 
(32".2°C± 1.1) at' the point'of 'conriaqtio'tj 'Oreri'trance 

i »fd the'-cabiriet. TJj6.'tray^iS';SS'b^iinseiit^'j^tb the 
■ cabinet.' and positioriedias "re.aommended /by lihepiiianu- 

' ■■-{ acture'f "-with .a minimum; door ; 'opfnin*ilti-m's-; if the 
man ufaetuner recommends thalt5a slirf a^ejof the icool- 
ing unit ori \vhieh.;the 'ice^trayfsJpr^st'-jh.eVwStted to 
insure good thermal contact, ,_th'S should /be -done at 
the' tiirie' that fhe_ trays are" inseiiedi Eachlray' is to 
contain at least pile ; unweighted theTmlo'OWujjjl'e posi- 
tioned 'in. the location predetermined .tp;;"be'tHeiast in 
that particular' tray to.. freejzfeV ^eSmerrnoGOuple 

■,. wires' ; a f fferi6tto ; Be v fargerthM 

-■■-...: "■<;.;-■■-.';.! j ;< i ''.''^If^-li-.Mili bi i / t; {■ ■- ■ 

After theitemperature, as% indicatedi by-all ( .thermo- 
■ couples in the ice strays, has. reached: 2-S-"J? '( -r 2;.2 6 C) 
■• a ^visual inspection is to'be imade to idetermine that 

the water is completely frozen; If ithe.iwa'ter in any tray 

is not completely frozen, relocate the thermocouples. 

and repeat the' test/' ' ' '" ; ' "''' 

Each' test is to be continued until the wa.ter in kll 
trays is'frbiz'eri'or for a period of 24 ■ridbrS. If fflb' .wSier 
" ih'ariy tray is'H6't completely frozbn Within. 24 hpu'rs, 
the test is to be stopped and the findiiigs'recorded in 
the report. ■ ... ■<:..,:'; ;■•.,(' 

7.8.3.2 Automatic Ice Maker(s). The automatic ice 
rriaker(s) is to be connected in ae'eprdahee with 
manufacturer's' recommendations V to a watef supply 
haying a temperature of 90°F±2 (32.2.^p± 1.1) at 
the point of connection of entrance to the cabinet 
during the-test. -- 

Prior to the initiation of the ice-making test, the auto- 
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matic ice maker is to have been operating a sufficient 
time to assure proper operation. There is to be no 
evidence of free' water having entered the storage bin. 

For cyclic ice makers the test is to begin at the com- 
pletion of the water-fill portion of, a cycle. For con- 
tinuous (non-cyclic) ice-rnaking devices, the test may- 
be started at any time after steady state condition has 
been established. The ice storage bin is to be emptied 
and repositioned at the time the test is started. ; 

The test is to continue uninterrupted for a minimum 
of four hours-fox continupysice, makers and for addi- 
tional time required to eqrnplete a : >yhole number of 
cycles for cyclic ice makers. The ic& ^storage bin shall 
not be emptied during- the'-fest -unless necess'ary to 
assure uninterrupted operation. If the ice is removed 
for this reason, it is to be weighed and this amount 
added to the weight of the ice in the storage bin at 
the termination of the tes,t. 

At the completion of the test the ice in the storage bin 
is to be weighed. If there is evidence of free, water ■ 
having entered the storage bin, the test is to be repeated 
at least once. If this condition continues, the test is to 
be stopped and the condition reported. , 

The time duration of the test is to ; be recorded for use 
in calculating the ice-making rate for 24 hours. 



7.8.4 DataToBeRep6rted,„! „L< 

i » " i \ if'"""- 
7.8.4.1 Ice Traytsjf*— including those with automatic 

fill. V ./ - _ f ^-- - : 

(a) Type, model number, serial number, if any, 
and manufacturer or brand name of cabinet. 

(b) Ambient temperature. , 

(c) Average fresh food'-eompartment temperature 
(if applicable) at the beginning of the test. 

\ , . 'Vi.{ 

(d) Average freezer compartment temperature 
(if applicable) at trie beginning of the test. 

(e) Voltage and frequency^ 

(f) The time required for the temperature to reach 
28°F(-2.2°C) in each tray. 

(g) The material of each tray and grid (plastic,, 
steel, aluminum, etc.).* 

(h) The weight of ice per tray.- 

(i) The total weight of ice per freezing. 

(j) The position of each tray in the evaporator or 
freezer compartment. 

7.8.4.2 Automatic Ice Maker(s). 

(a) Type, model number, serial number, if any, 
and manufacturer or brand name of the ice maker. 

(b) Ambient temperature. 



(c) Average fresh food compartment temperatui 
(if applicable) 'at the beginning of the test. 

(d) Average freezer compartment . temperatui 
(if applicable) at the beginning of the test. 

' (e^ Voltage and frequency. 

(f) The ice-making rate in pounds per. 24 hours. 

7.8,5 Recommended Level of Performance, 

7.8.5.1 Ice Tray(s). When tested "with the ice tray(t 
provided by th^ manufacturer,, it is recommendei 
that the total weight of ice gfer freezing be equivaien 
to a minimum r£te" of freezing of 0.4'pouncls (.18 kg 

.,:■-,. per hour. L,.. .... ...,,i „...,.■■„ 

7.8.5.2 Automatic Ice Makers. It is recommendec 
that water be frozen ata minimum rate of 4 pound: 
(1.8 kg) per 24 hours."- ^ " "~~'*"k 

i- : ?*•■■ i ■- 

,. These recommended, ..m'injmuiii ..rates qf freezing art 
intended to serve only as a l|cK;nic;a-l guide and an 
indication of the* curMit state of the art; 

8. DURABILITY TEST PROCEDURES AND RECOM- 
MENDED LEVELS OF PERJFORMANCE FOR HOUSE- 
HOLD REFRIGERATORS AInJDHOUSEHOLD FREEZERS 

8.1- Scope of Section 8fc This-, section; describes uniform 
procedures for deterrmnrng.the diinability,o| various com- 
ponents of : mechanical|y^pena^ted."HoUsjliold,' Refrigerators 
and Household Freezers aS affected. by use orienvironmental 
conditions ' and establishes 1 recommended levels of 
performance. 

8.1,1 The durability test procedures in this section are: 



8.2 
8.3 
-8.4 
8.5 
8.6 



Handling" and Storag'eTest. 
Externa,! Surface Condensation Test. 
Internal Mpiistur'e Accumulation Test. 
EnvirShrnenta'l Cracking Resistance Test. 
Bottom Breaker Strip(s) Impact Test. 



8.2 Handling and Storage Test ; {Household Refrigerators 
and Household Freezers). 

8.2.1 Purpose. The purpose pf this test is to determine 
.the ability of the cabinet, when packaged for shipment, 
to withstand handling and storage conditions in extreme 
(high and low ambient) temperatures. It is intended to 

""-■ provide greater assurance that a cabinet packaged for 
shipment is so designed that a consiirnef will receive 
undamaged merchandise by exposing :it*to the extreme 
temperatures and mechanical shock of the type to which 
it might be exposed during alternate storage and move- 
ment in the various stages of distribution. 

8.2.2 Test Conditions. The test , ambient(s) shall be 
maintained at temperatures of 140°F±5 (60°C±2.8) 
andO°F±5(-17.8°C±2.8). 

The floor used for the drop test may be of masonry, 
metal or other construction with low cushioning effect. 



55 



(jiSiJ 




w I M, 



■ -\ 



I 



1 



"A", "D", "E", "W",,and ' J V,'-,aTe,arfbtrary designations for determining location at which temperatures are to be measured. The depth 
' dimension' shall be measured From the back' of the liner to a plane defining the gasket sealing surface. Tj ; T^.^iid Tg ipdjca(e thermocouple 

r lunation's. '.-■ ~ ' ■'- : \' ' ''■>}-'='^ i, ,. >\ = ; t->> i e <--i.; .-.: ^ ■■: ■ 



;. ■ ■ Fig. 7-1 

Thermocouple Locations for Determination of Fresh Food Compartment Temperatures 
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FIGURE 7-2 

Thermocouple Locations Fbr'b'etermihatiori Of Freezer Compartment Temperatures 
Of Household Refrigerators and Household Freezers 
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Type 1, 2, and 3 Chest Freezer (lift coyer) with refrigerated walls 

Type 4 Chest Freezer (lift cover) with refrigerated plates 

Type 5 Vertical Freezer (front door) with refrigerated shelves {door located, at left) ,: 

Type 6 Evaporator or freezer compartment of Household refrigerators (except All — Refrigs.) 

or Vertical Freezers (front door) with refrigerated walls or with concealed evaporator 

(door located at left) 
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FIGURE 7-2 (Continued) 

Thermocouple Locations For Determination Of Freezer Compartment Temperatures 
Of Household Refrigerators {.Except All -Refrigerators) and Household, Freezers 
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1 *lf a projection, on 'the inner door interferes with these thermocouple locations, move them rearward to 
clear the projection.' 

For types 1, 2, 3 and 4; the height dimension shall be measured from the bottom of the liner (or from top of a trivet, 

if furnished) to a pjane defiping the gasket sealing surface. 

For types 5 and 6; the height dimension shall be measured from the bottom of the liner {or from top of a trivet, 

if furnished) 

For types 5 and 6; the depth dimension shall be measured from the back of the liner to a plane defining the 

gasket sealing surface. ..'...' 

For type 5; non-refrigerated shelves are treated as if they were not there. 

NOTE: For load testsftfie thermocouple location designates the approximate geometric center of a 

5 x 4 x VA" frozen food package. 
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FIGURE 7-3 
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Thermocouple Locations, F.or Poor Shelves Of. Vertical Freezer And 

ir Shelves Of Freezer Corhpartfrient Iri Combination' Refngerator-Fre 
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FIGURE 7-4 
Format for Plotting Simulated Load Test Results For 
Single Control Cabinets 
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FIGURE 7-5 

Format for plotting points and reading results for simulated load test. 
Multiple Control Cabinets Example'shdyvri.is for 70F ambient. 
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FIGURE 7-6 

Format For Plotting Simulated Load Jest Results For Freezers (90F Ambient) 
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"■ Fig. 7-7A .,.,„,. 
Format for Tabulating Simulated Load Test Temperature Values 
for Multiple Control Refrigerators 
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The cabinet(s) is to be packed and crated in accordance 
with the manufacturer's instructions. 

8.2.3 Test Procedure. The crated cabinet is to be placed 
in an ambient temperature of 70-90°F (21.L32.2 C) for 
a minimum of 24' hours and then is to be placed in one 
of the test ambients for at least 12 hours. At the end pf 
this test period the cabinet is to be placed pri'the. test 
floor an4 subjected to the following test to be cpnducted 
during the tiejct hour. The cabinet is to again be placed 
'in an ambient temperature of 70-90 °F '(2 1.14 2. 2° Q 
for a minimum of 24 ! hours and then is to be placed in 
the other test ambient for at least 1 2 hours ahd the tests 
repeated. If desired, a separate cabinet may be used at 
each ambient temperature. ' ? ■ : ' 

8. 2.3.1 One side' of the crated eabihet(s}, is to be 
ra ised 6 inches (15. 2 cm) from the floor'ahd suddenly 
released. This procedure is to be repeated for the 
other three sidbs. ' L 

8.2.3.2 The cabinet(s) is then to be unpacked, 
operated, and all accessible, parts examined for damage. 

8.2.4 Data To Be Reported. '> ".; ^ ^h i-, ( Mo .■.>>■■■■ 

(a) Type, model number, serial number, if any, and 
manufacturer or brand name of cabinet. 

■ (b) Ambient temperatures. - — - - - 

(c) Damage observed as determined from visual 
inspection and operation. 

;8.3 External Surface ..Condensation Test (Household 
Refrigerators arid' Household Ereezers): :: '""■' '•'' '■' ''■ 

8.3.1 "Purpose. The purpose of (this- test is to determine 
the extent of condensation of water on the external sur- 
face of the 'cabinet under. ambient conditions of high 

relative humidity. ' (J '_'''. ' ' \ '■■" 

8.3.2 : Test Conditions. The general test conditions are . 
to be in accordance with Paragraphs 7.2, 7.,3, and 7.4. 

The ambient temperature is to be 90°F± 2 (32.2°C± 1.1) 
dry bdlb and the relative humidity is to be 75% ± 2. 

The cabinet is to be prepared with its shelves and acces- l 
sories-in place in accordance with the manufacturer's 
instructions but without food and ice' load. Cabinet sur- 
faces should be free of all soil, tape, dirt, dust, oil and 
other foreign matter. 

Anti-condensation heaters, if provided, are to be set at 
the highest heat position. 

The temperature control(s) is to be set to maintain the 
following temperatures: 

Household Refrigerator, average fresh food compart- 
ment temperature 38°F± 2 (3.3°C± 1 .1). ' 

Combination Refrigerator-Freezer — Multiple Control, 
average freezer compartment temperature 5°F±2 
(-15°C±l.l). 



Household Freezer, average freezer compartment 
temperature 0°F±2 (- 17.8°C± 1. 1). 

8.3.3 Test Procedure. The cabinet is to be placed in the 
test room and operated until the average temperatures 
, in the fresh food and freezer compartments have reached 
steady state condition. 

After: steady state condition has been attained, carefully 
wipe dry all exterior surfaces of the cabinet with a clean 
cloth and cpntinue the test period for an additional 
four hours. 

During this test period, the surface areas exhibiting fog, 
droplets, and running water (see Figure 8-1) are to be 
. outlined _pn the^xterior surfaces arid designated with the 
letters F,.P, arid R respectively. 

' 8 .3 .4 - Data f o Be Reported. 

(a) Type, model number, serial number, if any, and 
manufacturer or brand name of cabinet. 

(b) Ambient temperature. 

■'•' i: (c) : Arnbiertt relative humidity. 

(d) Voltage'and frequency. 

(e) Average fresh food compartment temperature 
(if applicable). 

(f) Average freezer compartment temperature (if 
applicable). 

(g) Coded sketch showing maximum area and degree 

x of condensation (see Figures 8-2a through e) that'' 

- appears during the test period. 

i NOTE: Surface condensation of the types F (fog) and 
, [ [) {drop Ik ts) are generally acceptable to the consumer^ 
' '--Hiniimg droplets are not 

-8.4 Jnternal Moisture Accumulation Test (Household 
Refrigerators and Household Freezers). 

8.4.1 -Purpose. The purpose of this test is to determine 

. under severe operating conditions the moisture accumu- 
lation within the insulation spaces and on the refrigerated 
surface in the cabinet and the effectiveness of defrost 
water disposal (if applicable). 

8.4.2 Test Conditions. The general test conditions are 
to be in accordance with Paragraphs 7.2, 7.3, and 7.4. 

The ambient temperature is to be 90°F±2 (32.2°C± 1.1) 
dry bulb, and the ambient humidity is to be 75 % ± 2. 

The cabinet is to be prepared with its shelves and acces- 
sories in place in accordance with the manufacturer's 
instructions but without food and ice load. 

All defrost controls are to be operative during the test. 

8.4.3 Test Procedure. The test period is to be started 
after the cabinet has reached steady state condition with 
the control(s) set to maintain the following temperatures! 
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F -Fog pattern consisting of a hazy appearance of the gloss surface and minute droplets of water 
uniformly spaced, usually appearing at dew-point 1 and/or '-.usually : : .occurring atnot more than three 
degrees below dew point. ....... ! - W ; ' " "^"^^w^- ' ■ ""■■-■- 

D - Medium-sized droplets of water formed after j coalescence of:F, writhout : ruhHflown^usually occurring 
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Ft ■■- ■ 'Large-sized droplets of water with heavy: run-down, usually, occurring at surface temperatures more 
than five degrees below dew point. '■ \ , : 



Fig. 8-1 
Classification of Surface Condensation Patterns 
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Format for Reporting External Surface Condensation Test Results — Single Door Cabinet 
(90F and 75 % Relative Humidity Ambient) 



'>-^^^^^^^M^MmmmmM^m^^^4mmmM!i 



^>MS«i^ , i^^ffif#ji^^^^"itfc5i 






*i^-S^XlZ^W^*<,Xt^t^^*m#U&*#^ 



mum 



D 

R 



^ 



iWtfp*%itiS^fet'Jr^^ 




. , .'■■■■ /■A: 1 ' 



View "A" 



~4 




l£ft Side 



View "A" 



-View "B" 



Front 




... ...Rlg^t-' .Side; 



Fig:8'2b 




Back 



Format for Reporting External Surface Condensation Test Results — Two Door Cabinet -Top Freezer Compartment 

(90Fand 75% Relative Humidity Ambient) "'"' """"'. 
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Format for Reporting.Externa! Surf aoe-Condensation Test Results — Two Door Cabinet - Bottom Freezer Gompartment ■ • 

(90F and 75% Relalivjg|jmidity Ambient) 
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I ;■ Fig. 8-2d , 

Format for Reporting Externa) Surface Condensation Test Results — Horizontal Door Cabinet (Chest) 
(90F and 75 % Relative Humidity. Ambient), , ... / 
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Format For Reporting External Surface Condensation. Test Results — Two Door Side by Side Cabinet 
(90F and 75% Relative Humidity Ambient) 
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The control settings are not to be changed' during the 
test. ' 

Household Refrigerator, average fresh food cornpa rt- 
ment temperature 38°F± 2.(3.3 °C± 1,1).. \ ,"■■ 

Combination Refrigerator-Freezer — Multiple Control, 
average freezer compartment temperature 5°F±2 
(-15°C±1.1), 

Household Freezer, average freezer compartment 
temperature 0°F±2 {- 17.8:°C± 1. 1). 

The test period is to be 21 day's with the following door 
opening schedule practiced daily: 

DAILY DOOR OPENINGS 

Fresh Food Freezer 

Type of Cabinet Compartment Compartment 

Basic Refrigerators 
and All-Refrigerators 96 — . ; 

Household Combina- 
tion Refrigerator- 
Freezers 96 ■ ■- 24 

Household Freezers — . ■ -"' '.' 24 



Door openings are to be of 15 second duration each and 
uniformly spaced over' the first 16 hours of .each test day. 
The last 8 hours of each test day ~i| to be a recovery 
period with ho door openings. During all door openings 
and closings, the average velocity of the leading edge of 
the door is to be approximately 2 feet (60 cmj per second. 
The door(s) is to be opened at least 45 degrees and not 
more than 90 degrees'/ ..•"'. ' 

Manual-defrosting and semi-automatie defrosting House- 
hold Refrigerators (not Combination Refrigerator- 
Freezers) are to be defrosted on an alternating 3 to 4 day 
schedule during' the 21-day test period with the first 
defrost during the third or fourth 8-hour recovery period, 
whichever is desired, Combination Refrigerator-Freezers, 
Household Freezers and Partial Automatic Defrost 
Combination Refrigerator-Freezers are not to be defrosted 
during the 2 1 -day test period. 

If an exterior evaporating drain pan is provided for 
defrost water disposal, observations are to be made 
during the 21-day test period to determine if the pan 
overflows: 

At the end of the 16-hour door opening period on the 
21st day of the test period, the cabinet is to be tested for 
current leakage in accordance with ANSI CIO 1.1. 

At the end of the 21-day test period, the accessible 

refrigerated surfaces are to be immediately examined 

for the presence of ice and frost and description thereof 

. ,, , recorded. The cabinet interior is to be wiped dry. The 

'(j%l cabinet is then to be removed from the test room, dis- 

""*"" assembled as quickly as possible, and examined for water, 



and ice accumulated in the insulation and insulation 
spaces arid on 'inaccessible: refrigerated surfaces and 
description thereof recorded] Full thickness samples of 
insulation of at least 1 : squa : re:fq.qt (0.09 square meter) 
are to be taken frdm each of the following parts for 
determination of the water content in percent dry weight 
of insulation. If necessary, the : cabinet is to be cut to 
obtain the insulation samples. ,. --,,--., vv --- ■- : 

Insulation is to be tal?en from- ■.:;,,:'.;■'.;. 

(a) Thebott'om of the cabinet. ' ' ', 

(b) The back of the cabinet opposite the freezer com- 
partment. If the freezer, compartment js' at the bottom 
of the cabinet; an' additional ;back sample is to be 
obtained from within IB inches (4S-.7 cm) of the top 
of thecabinet. ... ( ; : ;'--,- ■.■■■■■■-■'.■■.-'■ -.\ : ■■<.■■ .'- 

(c) One side of the cabinet adjacent to the breaker 
strip and next to the freezer compartment;,. . i 

(d) Compartment doors at the bottom (for chest freezers 
take sample from approximate eenter'of the lid). 

(e) Other areas as 'desired. "''*''.'.' 

8.4.4 Data To Be Reported. -::>>; 

(a) Type, model number, serial number, 'f a n .y.,<md 
manufacturer or brand name of cabiriet..:;. ; v, ;,/ . 

(b) Ambient relative humidity. ; . ■■ . .,;..:;-.■ 

(c) Ambient temperature. ' "■ *" 

(d) Volfage.and frequency. ' u : ,■■■>:.' 

' (ej Fresh food compartment temperature at the start 
of the ; test.' '.'.-. 

■ :- ffi Freezer compartment temperature ,at the; start of 

(g) Amount and location (sketch and/or' photograph 
of -ice" and/or frost accumulation on . :fe£f igerated 

surfaces). * ■■'-.'? ""■-■:.':; '- ■■ 

(h) Visible water or ice in insulation location. 

(i) Degree and location of water on metallic surfaces, 
joints and seams that comprise the insulation space. 

(j) Water content of each insulation sample, percent 
of dry weight. 

(k) Drain pan overflow, if any. 

8.5 ' Environmental Cracking Resistance Test (Household 
Refrigerators and Household Freezers). 

8.5.1 Purpose. The purpose of this test is to determine 
the cracking resistance of the plastic compartment 
liners, door liners and breaker strips at operating tem- 
perature when coated with 50/50 mixture of oleic acid 
and cotton seed oil. 

8.5.2 Test Conditions, The general test conditions are 
to be in accordance with Paragraphs 7.2, 7.3, and 7.4. 
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The ambient temperature is to be 70-90 °F (21. 1-32.2°C). 

■The cabinet is to be prepared with its shelves and acces- 
sories in place in accordance with the manufacturer's 
instructions but without food and ice load. 

The cabinet temperature(s) during the test is to be: 

Household Refrigerator, average fresh food compart- 
ment temperature 38 o F±2(3.3' C±l.iV r 

Combination Refrigerator-Freezer — Multiple Control, 
average Freezer compartment temperature 5°F±2 
(-15°C±1.1). - 

Household Freezer, average freezer compartment 
temperature 0°F±2 (- 17,8°C±1.1K ",,./', 

The compartment shelves are 't6 be uniformly loaded 
with food and beverage containers (milk; 1 soda, etc.) as 
follows: , ..,..■„ J> :, iK , , ; ; , ,., 

Compartment shelves — 10 inches '{2-5j4-cm)-br more 
in height — 4p pounds per square. foot (,195,5- Kg/m2). 
Maximum per shelf — 100 pgunds (^&$.8.Kg/ra?). 

Compartment shelves — .less than 1,0. |nehesi(25.4 cm) 
in height — 20 pounds per square foot (97.8 Kg/m 2 ). 
Maximum per shelf — 100 pounds (488.8 > Kg/m 2). 

The -.door shelves are to be uniformly' loaded with 
standard tesf loads as follows':' : '' ' ' " ! ; "' : 

Full width door shelves — 10 inches (25.4 em) or 
more in height are to be loaded at the .extreme right 
and left sides respectively with a load cylinder whose 
height is Vh inches (19!05 c : m)ahd whose diameter 
is the largest given in Table. 8-1 that will. fit on the 
shelf. Additional 7'A inch high load blocks (see' 
Table 8-1) equal in weight to the cylindrical end 
loads are to be added to the shelf to give a total mini- 
mum loading of 30 pounds per square foot (146.6 . 
■ . ^g/m2) : . ■ . . : ... -....:= .... ■■ 

■ Full width door shelves — less than 10 inches (25.4 cm) 
in height are to be loaded at the extreme right and 
left sides respectively with a load cylinder whose 
height is a minimum of 50% of the shelf height and 



whose diameter is the largest given in Table 8-1 that 
will fit on the shelf. Additional load blocks (see 
Table 8-1) equal in weight and height to the cylindrical 
end loads are to be added to the shelf to give a total 
minimum loading of 15 pounds per square foot 
.. .(73.3Kg/pi2). 

Load cylinder and load block heights to be 7Va inches 
(19.05 cm) for shelves 10 inches (25.4 cm) or more in 
height. 

Load cylinder and loadblocks to be a minimum of 50% 
of the shelf height for shelves less than 10 inches (25.4 cm) 
high. . ; "... . 

Butter or cheese compartments ,— 7 pounds per 
square foot {34.2 Kg/m*). 

Egg shelves — 0.20 pounds (0.98 Kg/m 2 ) per egg 
space. 

8.5.3 Test Procedure. The cabinet is to be placed in 
the test room and operated until the average temperatures 
in the fresh food and freezer compartments have reached 
steady state condition. ■ . ■ 

After steady state condition has been attained, the exterior 
door liner, compartment liner (if plastic), and' the breaker 
strips are to be .completely coated with 'a thin film of 
50/5.0 mixture of oleic acid and cotton, s&ed.pjl, and the 
shelves are then to be loaded^ Followjing, this, the load 
cylinders at the extreme right and left of each door shelf , 
are to be raised 2 inches (5. 1 cm)' and (ben dropped. " 

;The. door(s) is then to be closed and the cabinet continued 
tobe operated. "• !/ - =.-■ ■ ■ 'ryi^ ■■'■ - ■ ■ 

After two hours of cabinet operation,, the door(s) is to 
be slammed 12 times at a rate of about 2 feet (0.6 meters) 
per second at the leading edge of the door.' ., ■ 

The door(s) is to be slammed and the load cylinders 
dropped once each 24 hours as described .above. 

.The compartment(s) and door liner(s) and the breaker 
strips are to be examinedfor 'cracks and crazing daily 
until the test is terminated.' The 'test may be adjusted to 
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Load Cylinder 


Load Block 


Load Cylinder 


Weights For 


Weights For 


'.•■■ 


Diameter In . 


Width x Depth 


& Load Block 


Shelves 


Shelves 10" High 




i 


Inches 


Inches . . 


Lower End 
Chamfer 45° x 


Under 10" High 

t ■ T ' - it 


Or Greater 






1 


'■' 1x1"' 


: : >/4 


TO Lbs.' 


.21 Lbs. 


"i 


2 


2x2 


l A 


. .-42Lbs; 


.84 Lbs. 




'f 


3 


3x3 


>/2 


■,,94 Lbs. 


1.88 Lbs. 




i- 


: '■ 4 


4x4 


Vl 


1 .67 Lbs. 


3.34 Lbs. 
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5 


5x5 


Vi 


2. 10 Lbs. 


•5.21 Lbs, 
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■'?■' 


.6 


6x6 . 


'A 


.3.75 Lbs. 


7,50 Lbs. 
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. normal work schedule. 

f 8.5.4 Data To Be Reported. 

(a) Type, model number, serial number, if any, and 
manufacturer or brand name of cabinet. 

(b) Ambient temperatures* : 

(c) Average fresh food compartment temperature (if 
applicable). 

(d) Average freezer compartment temperature (if 
applicable). 

(e) Location and length of cracks and crazing found 
in door inner liner(s). 

(f) Location and length of cracks or crazing found in 
breaker strips; 

(g) Location and length of cracks and crazing found 
in compartment liner(s). 

8.6 Bottom Breaker Strip (s) Impact Test (Household 
Refrigerators and Household Freezers). 

8.6.1 Purpose. The purpose of this test is to determine 
the impact resistance of the bottom breaker strip(s) at 
operating temperature. 

8.6.2 Test Conditions, The general test conditions are to 
be in accordance With Paragraphs 7.2, 7.3, and 7.4. 

| The ambient temperatures, are to be 70-90°F (21 . 1-32.2°C). 

The cabinet is to be prepared with its shelves and acces- 
sories in place in accordance with ithe manufacturer's 
instructions but without food and ice load. 

The cabinet temperature(s) during the test is to be: 

Household Refrigerator, average fresh food compart- 
ment temperature 38 °F (3.3 °C± 1.1). 

Combination Refrigerator-Freezer -— Multiple Control, 
average freezer compartment temperature 5°F±2 
(-15°C±1.1). 

Household Freezer, average freezer compartment 
temperature 0°F± 2 (-1 7.8 °C± 1.1). 

A 2 pound (0.91 kg) dart or tup having a '/a inch (1.3 cm) 
spherical radius hardened steel point is to be used to 
impact or strike the breaker strip as assembled in the 
cabinet. 

8.6.3 Test Procedure. The cabinet is to be placed in 
the test room and operated until the average temperature 
in the fresh food and freezer compartments have reached 
steady state conditions. 

After 3 hours of operation at steady state condition, 
open the door(s) and drop the dart or tup onto the bottom 
breaker strip(s) impacting toward the center of the span 
and width. Start with a drop of 5 inches (12. 7 cm) and 
I then increase with successive drops at 5 inch (12.7 cm) 
increments until failure occurs or the maximum height 



of the compartment, whichever is lesser, is achieved. 
Move the location of impact for each drop along the 
breaker strip with no impact closer than approximately 
2 inches (5.1 dm) to a preceding impact. If the strip 
visibly cracks before maximum drop is achieved, stop 
the test and report the results. V 

Ail drops are to be performed within one minute after 
the door is opened,' . , . ■■■■■■-.■■ 

The dart or tup is to impact the breaker strip only once 
. with each drop. 

8.6.4 Data To Be Reported* 

a) Type, model number, serial number, if any, and 
manufacturer or brand name df cabinet:' 

(b) Ambient temperature. 

(c) Voltage and frequency. 

(d) Average fresh food compartrnent temperature (if 
applicable). - s .-i ., ■-.■■,■, 

(e) Average freezer compartment temperature (if 
applicable). ■, ,, v •■■-., ■_.. „'."...-. 

(f) Location and size of cracks and crazing and impact 

value in inch-pounds ; (kilogram-rheters). *" : . . 

9. METHOD OF DETERMINING THE> ENERGY 
CONSUMPTION AND FREEZER TEMPERATURE OF 
HOUSEHOLD REFRIGERATORS AND HOUSEHOLD 
FREEZERS- ■-, . ^-v .; ■:., 

9. 1 Scope of Section 9. This section describes a standard 
method for determining the electrical energy consumption 
and the average freezer temperature of Household Refrig- 
erators and Household Freezers, -'.-'-{'. - 

9.2 Purpose,- , The purpose of. this .test is to establish a 
uniform and repeatable' procedure for measuring electrical 
energy corisurhption and freezer temperature under. various 
control positions and provide a standard method for report- 
ing estimated .average monthly energy consumption and 
average freezer temperature. 

9.3 General Test Conditions, The general test conditions 

are to be in accordance with Paragraphs 7.2, 7.3, and 7.4. 

When ah anti-sweat heater switch(es) is provided, the 
energy consumption tests are conducted with the switch(es) 
in both the lowest energy consuming position and the 
highest energy consuming position. For this test, defrost 
controls are to be operative. 

9.4 Test Procedure, The cabinet door(s) is to remain 
closed during each test period. Operate the cabinet in an 
ambient temperature of 90°F (32°C) at each of the follow- 
ing control positions: 

9.4.1 For single control household refrigerators, com- 
bination refrigerator-freezers and freezers: 

(a) Warmest indicated position on the control knob 
(not defrosting), 



73 



NOTE; Wheri a freezer control does not have a warm 
position indicated on the control and the last marked 
position results in an Average Freezer Compartment 
; temperature below 0"F (- 17.8°C), and the control 
has the capability of being set at a position warmer 
than the last marked position, the control should be set 
■ in the warmer direction such that the Average Freezer 
Compartment temperature is greater than 0"F 
(— 17,8°Q in order to establish the warmest point of 
operation. 

(b) Coldest indicated position on the control knob 
vnot short circuited), 

(c) An intermediate position on the control, (approxi- 
mately midway between warmest and coldest). 

9.4.2 For multiple control household combination 
refrigerator-freezers; ' ■■■ -■■ 

•■ (a) With the primary control set'at the warmest posi- 
tion on the control knob, set the secondary control 

at the . . ....... ■ ., 

{i) Warmest indicated position on the 'control, knob, 

■ •■' J '■' .(ii) 'Coldest indicated; position on the control knob. 

(b) With the primary control set at the coldest position 
on the control knOb, set: the secondary control at the 

.-, ... : (i) Warmest Indicated position on the control knob, 

(ii) Coldest indicated position on the control knob. 

'NOTE: The primary control is that device which 
'' initiates compressor operation. — >■ 

For no-Frost type refrigerators and freezers after steady 
state conditions have been reached, each test period for 
determination of energy consumption is^to be from the 
initiation of the recovery period after defrost to the initia- 
tion of the next recovery period, or in multiples of. this 
test ; period: '-Determine' temperatures from an equal 
number of off and oil periods of the compressor motor 
during the three hours prior to initiation of defrost. 

For partial automatic defrost (cycle defrost) refrigerators 
: and manual defrost refrigerators and freezers, tempera- 
tures a.re determined frpm an equal number of off and on 
periods of the. compressor motor during a three hour 
period beginning after steady state conditions have been 
reached. After steady state conditions have been reached, 
each test period for determination of energy consumption 
is to be at least two whole cycles {i.e., an equal number 
of off and on periods of the compressor motor, if cycling 
occurs) and not less than three hours. If no cycling or 
incomplete cycling occurs in the three hour period, test 
should be continued for up to 24 hours in order to assure 
accuracy of temperature and energy consumption data. 

The average compartment temperature is defined as the 
average of the temperature readings taken during a 
complete cycle of the' temperature controller for that 
compartment {excluding temperatures on the compart- 



ment doors), or, if no cycling or incomplete cycling occurs, 

(1) The average over the three hour period prior to 
defrost for automatic defrost units. 

(2) The average over the three hour period prior to the 
end of the test period for non^automatic defrost units. 

For household refrigerators and combination refrigerator- 
freezers, with the data obtained at each of the settings of 
the temperature pqntrpl(s), plot curves (show actual data 
points when plotting) for the average fresh food com- 
partment temperature versus: 

(1) Energy (kWh) consumed per 24 hours. 

(2) Average freezer compartment temperature. 

For household freezers, with the data obtained at each , 
of the settings of the temperature control, plot a curve 
(show actual data points when plotting) for the average 
freezer compartment temperature versus energy (kWh) 
? consumed per 24 hours. 

9.5 Determination of Results. 

9.5.1 ^Average Freezer Compartment Temperature at 
38 °F (3°C) Average Fresh Food Compartment Tem- 
perature. 

9.5.1.1, For single control household refrigerators, 
this is a single point along the temperature curve and 
^HS reported as the "Average Freezer ^Compartment > 
Temperature" (see Figures 9-1, 9-2, and 9-3). % 

'■' 9.5.1.2 -For multiple control combination refrigerator- 
freezers, the 38°F:{:3°C) average fresh food com- 
partment temperature intersects the temperature 
curves at two places. Determine the highest freezer 

■'. .-■ ^temperature intersected as the "Maximum Average 
Freezer Compartment Temperature" and the lowest 
freezer temperature intersected as the "Minimum 
Average Freezer Compartment Temperature" (see 
Figure 9-4). If a38°F (3°C) average' fresh food com- 
partment temperature cannot be obtained regardless 

.:... of. the settings .of , the temperature control(s), the 
"special case" temperature values are to be used to 
determine unit energy consumption. See the applicable 
' procedure in subsection 9.5.2. 

,9.5.2 Energy Consumption. 

9.5.2.1 For all-refrigerators, determine energy con- 
. sumption as the kW'h consumed per 24 hours at 38°F 
■ (3 9 C) average fresh food compartment temperature 

(see Figure 9-1). 

9.5.2.1.1 When the average fresh food compart- 
ment temperature is always less than 38°F (3°C), 
determine energy consumption as the kWh con- 
sumed per 24 hours at the highest attainable 
average fresh food compartment temperature (see 
Figure 9-l.A). . M 

9.5.2.1.2 When the average fresh food compart- 
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merit temperature is always greater than 38 °F 
(3°C), determine energy consumption as the kWh 
Consumed per 24 hours Corresponding to 38 °F 
(3°G) by extrapolating the ehergy consumption 
temperature curve to 38 P F (3 °G)' average fresh 
food compartment temperature (see Figure 9- IB). 

9.5.2.2 For single control basic refrigerators, deter- 
mine energy consumption as the kWh consumed per 
24 hours at .15°F ,(-9°Q average freezer compart- 
ment temperature (seeFigure.9-2). 

9.5.2.2.1 When the average' freezer compartment 
temperature is always less than 15°F (-9°C), 
determine the energy consumption as the kWh per 
24 hours corresponding to the highest attainable 
freezfer compartment temperature or 45°F (7°C) 
fresh food' compartment temperature, whichever 
is the greater.' ' 

9.5.2.2.2 When the average freezer compartment 
temperature is always greater than.l5°F^-9°C), 
determine the energy consumption as the kWh per 
24 hours corresponding to 15 "F ■(— 9°G) by extrapo- 
lating the temperature and energy curves to 1 5°F 
(— 9°C) average freezer compartment temperature, 
provided the corresponding fresh food compart- 
ment temperature is 45° F (7°C) or. below {see 
Figure 9-2A); If the extrapolated curves indicate a 
fresh food compartment temperature greater than 
45°F (7°G). at the <15°F.,{-9 Q) average freezer 
compartment temperature^ the curves are further 
extrapolated and the energy, consumption deter- 
mined as the k'Wh per 24 hours corresponding to 
the 4S°F (7°C) fresh food compartment temperature. 

9.5.2,3 For single control combination refrigerator- 
freezers, determine energy consumption as the kilowatt 
hours (kWh) consumed per 24 hours at 5 °F.( - 1 5 ° C) 
average freezer compartment temperature (see 
Figure 9-3). 

9.5.2.3.1 When the average freezer compartment 
temperature is always less than 5°F (-15°C), 
determine energy consumption as the kWh per 24 
hours at the highest freezer temperature attainable 
or at 45°F (7°C) fresh food compartment tempera- 
ture, whichever is the greater (see Figures 9-3A 
and9-3B). 

9.5.2.3.2 . When the average freezer compartment 
temperature is always greater than 5°F (- 15°C), 
determine the energy consumption as the kWh per 
24 hours corresponding to 5°F (-15°C) by 
extrapolating the temperature and energy con- 
sumption curves to 5"F (— 15° C) average freezer 
compartment temperature, provided the corre- 
sponding fresh food compartment temperature is 
45 °F (7°C) or below (see Figure 9-3C). If the 
extrapolated curves indicate a fresh food compart- 
ment temperature greater than 45 °F (7°C) at the 
5°F (-15°C) average freezer compartment tem- 



perature, the curves are further extrapolated and 
the, energy consumption determined as the kWh 
per 24 hours corresponding to the 45°F (7°C) fresh 
food compartment tempera tine, 

9.5.2.4 Household Refrigerators with a fixed tem- 
perature control are tested at Hie fixed control position 
and with the control short-circuited so that, two test 
points are obtained. 

9.5.2.4.1 For all refrigerators, energy consump- 
tion is determined as the kWh per 24 hours at the 
point where the straight line between the two test 
points crosses the 38°F (3°C) average fresh food 
compartment temperature lineV;- ' J 

If the average fresh food compartment temperature 
is always less than 38 °F (3,°G), the energy con- 
sumption is determined as the kWh per* 24 hours 
corresponding to the highest .attainabtefresh food 
compartment temperature. . ; 

If, the all-refrigerator operates 100% of the time at 
its fixed control position and, the average fresh 
food compartment temperature is always greater 
than 38°F,(3 C), the energy consumption is deter- 
mined as the kWh per 24 hours corresponding to 
38°F (3°C) average fresh, food compartment 
temperature by 'extrapolating a straight line from 
the test point and a point on the energy corisumption- 
temperature plot corresponding to kWh per 24 
hours at 9G°F(32°C) average fresh food compart- 
ment temperature. 

9.5.2.4.2,.; For basic refrigerators, energy consump- 
tion -is, determined as the kWh per 24 hours at the 
point where, the straight line between the two test 
points c-rpsse.s the 15°F-( — 9°G) average, freezer 
compartment temperature line. : 

if trie aVerage freezer compartment temperature is 
always less than 15°F (-9°G), the energy con- 
sumption is determined as the kWh per 24 hours 
corresponding to the highest attainable freezer 
compartment temperature. '. 

If the basic refrigerator operates 1 00% of the time 
at its fixed control position and the average freezer 
compartment temperature is always greater than 
15°F (-9°Ch the energy .consumption is deter- 
mined as.the.-kWh. per 24 hours corresponding to 
15°.F (-9°C) average freezer compartment tem- 
perature by extrapolating a straight line from the 
test point arid a point on the energy consumption- 
temperature plot corresponding to kWh per 24 
hours at 90°F {32°C) average freezer and fresh 
food compartment temperature, 

9.5.2.4.3 For combination refrigerator-freezers, 
energy consumption is determined as the kWh per 
24 hours at the point where the straight line between 
the two test points crosses the 5°F { - 1-5 °C) average 



75 



freezer compartment temperature Sine. 

If the average freezer compartment temperature 
is always less than 5°F (- 15°C), the energy con- 
sumption is determined as the kWh per 24 hours 
corresponding to the highest attainable freezer 
compartment temperature. 

If the combination refrigerator-freezer operates 
100% of the time at its fixed control position and 
the average freezer compartment temperature is 
always greater .than 5°F (-15°C), the energy 
consumption is determined as the kWh per 24 
hours corresponding to 5°F (-15°C) average 
freezer compartment temperature by extrapolating 
a straight line from the test point and a point on 
the energy consumption-temperature plot corre- 
sponding to kWhper 24 hours at 90°F (32°C) 
average freezer and fresh food compartment 
temperatures. ■ 

9.5.2.5 For multiple control combination refrigerator- 
freezers, determine energy consumption as the average 
kWh per 24 hours of the two values corresponding 
with the intersection of the temperature curves at 
5°F{- 15°C) average freezer compartment tempera- 
ture {see Figure 9-4). 

9.5.2.5.1 When one intersection of the 5°F 
(-, 15°C) freezer temperature line on the tempera- 
ture envelope- occurs at less than 45 D F (7°C) fresh 
food . compartment, temperature arid the other 
intersection occurs at greater than 45°F (7°C) fresh 
food compartment temperature; the energy con- 
sumption corresponding to the intersection at 5°F 
(- 15°C) freezer temperature and less than 45 °F 
(7°C) fresh food temperature is determined and the 
energy consumption corresponding to the inter- 
section of the intersection of the 45°F (7°C) fresh 
food compartment temperature line with the 5°F 
.{- 15°C) freezer temperature line is geometrically 
determined. The average energy consumption 
corresponding to these two points of intersection 
is determined as the unit energy consumption 
{see Figure 9-4 A). 

9.5.2.5.2 When the average freezer compartment 
temperature is always less than 5°F (^15°C), 
energy consumption is determined as the kWh 
consumed per 24 hours corresponding to the highest 
freezer compartment temperature attainable (see 
Figure 9-4B) provided the food temperature 
corresponding to the highest freezer temperature 
is equal to or less than 45°F (7°C). If the average 
fresh food temperature corresponding to the highest 
freezer compartment temperature attainable 
exceeds 45°F (7 D C), the energy consumption at 
45°F (7°0) fresh food compartment temperature 
is obtained and the greater of the two values 
determined as the unit energy consumption (see 
Figure 9-4C). 



9.5.2.5.3 When the average freezer compart- . 
ment temperature is always greater than 5°F' ; 
(- 15 °C), energy consumption is determined as the 
kWh consumed per 24 hours corresponding to 
5°F (-15°C) average freezer compartment tem- 
perature by extrapolating the temperature and 
energy curves to 5°F (-15°C) average freezer 
compartment temperature, provided the corre- 
sponding fresh food compartment temperature is 
45°F (7°C) or below {see Figure 9-4D). If the 
extrapolated curves indicate a fresh food compart- 
ment temperature greater than 45°F (7°C) at the 
5°F (.- 15°C) average freezer compartment tem- 
perature, the curves are further extrapolated 
and the energy consumption determined as the 
kWh per, 24 hours corresponding to the 45 °F (7°C) 
fresh food compartment temperature. In all cases, 
the energy consumption is the lower value corre- 
sponding to the intersections resulting from extra- 
polation of the temperature envelope lines and 
meeting previous requirements (see Figure 9-4E). 

9.5.2.6 For household freezers, determine energy 
consumption as kilowatt hours (kWh) consumed 
per 24 hours at 0°F. (/" 18°C) average freezer 
temperature (see Figure 9-5). 

9.5.2.6.1 When the average freezer compartment 
temperature is always less than 0°F (- 18°C), 

•determine energy consumption as the kWh per 24 
hours at the warmest obtainable freezer compart-/ 
ment temperature (see Figure 9-5A), ■ 

9.5.2.6.2 When the average freezer compartment 
temperature is always greater than 0°F (- 18°C), 
determine energy consumption as the kWh per 
24 hours that would occur at 0°F (- 18°C) by 
extrapolating the temperature and energy con- 
sumption curves to 0°F (— 18 °C) average freezer 
compartment temperature (see Figure 9-5B}. 

9.5.2.6.3 Household Freezers with a fixed tem- 
perature control are tested at the fixed control 
position and with the control short-circuited so 
that two test points are obtained. Energy consump- 
tion is determined as the kWh per 24 hours at the 
point where the straight line between the two 
test points crosses the 0°F (- 18°C) average freezer 
compartment temperature line. 

If the average freezer compartment temperature 
between the two test points is always greater than 
0°F (- 18°C), the linear curve is extrapolated to 
0°F (- 18°C) and the energy consumption is deter- 
mined as the kWh per 24 hours corresponding to 
0°F{-18°C). 

If the average freezer compartment temperature 
is always less than 0°F (- 18°C), the energy con- 
sumption is determined as the kWh per 24 hours t ,. 
corresponding to the highest attainable freezer|'- 
temperature. 
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?■ If a fixed control household freezer operates 100% 

#of the time at its control position and the average 
freezer compartment temperature is,, always 
-' greater tha n * F ( - 1 8 ° O) , the energy, consumption 

'K is determined as the kWh per 24 hours correspond- 

ing to 0°F ( - 1 8°C) average freezer compartment 
? temperature by extrapolating a linear curve from 

the test point to a point on the energy-temperature 
chart .cprrespqnding to kWb/24 hours at 90 °F 
(3 2 °C) average freezer compartment temperature. 

9.6 Data To Be Reported. 

'(l 9.6.1 Household .Refrigerators. . 

;V (a) Type, model number,' serial number, if any, and 

manufacturer or brand name of cabinet. " 

"; (b) Ambient temperature, typically 90 °F (32° C). * 

(e) Voltage, and frequency, typically 115. volts, 

■ 60 Hz..* " ./ ' ■■ '■ 

(d) Fresh food compartment temperature, typically 
38°F(3°C).* 

(e) Freezer compartment temper ature(s) f or 

(i) Single control household refrigerators, the freezer 

: compartment temperature corresponding to 38°F 

(3°C) average fresh food compartment temperature, 

(ii) Multiple control combination refrigerator^ 
' ffib. freezers, the minimum average freezer compart- 

'$J1P ment temperature and r the 'rnaxirriurn 1 average 

:', '** freezer compartment temperature corresponding 

to 38*F (3°C) average fresh food compartment 

temperature. 

For a product provided with an anti-sweat heater 
switch, the freezer compartment temperature- is 
reported with the switch both in the lowest and highest 
energy consuming positions. 

:V (f) Energy consumed per month (kWh/month) based 

on a 30-day month is calculated by multiplying the 
energy consumption in kWh/24 hours as determined 
by the appropriate subsection of 9,5.2 by 30. 

For a product provided with ah anti-sweat heater 
switch, the average energy consumption is reported 
with the switch in both the lowest and highest 
energy consuming positions. 

9.6.2 Household Freezers. 

(a) Type, model number, serial number, if any, and 
manufacturer or brand name of cabinet. 



. (h) Ambient temperature, typica.lly 90°F ; (32 °C). * 

(c) Voltage and frequency, typically ] 15 volts, 
60 Hz.* 

(d) Energy consumed per month (kWh/month) based 
on a 30-day month, and corrected by" the following 
appropriate multiplication factor; * * ' 

Chest freezers t- 0.7,. '■■ 

Upright freezers — 0.85 - 

For a product provided with an anti-sweat heater 
switch, the average energy consumption is. reported 
with the switch both in the lowest and highest energy 
' 'consuming position; , >'.-■:-.! :■.■:,-■-.':: 

10. METHOD FOR COMPUTING THE ENERGY 
FACTOR OF HOUSEHOLD REFRIGERATORS AND 
HOUSEHOLD FREEZERS „ , ; , 

10.1 Scope of Section 10. This section provides a standard 
method for calculating the energy factor of various -types 
of household refrigerators and household freezers,: 

10.2 Purpose. The purpose for calculating the energy 
factor is to' provide a uniform means of comparing the 
relative energy efficiency between different products by 
relating all products to a common base. 



10.3 



EF 



Calculation of Energy Factor; 
."Fresh Food + ("Freezer 5 ' 



K) 



EC- 



vhere: 



^FreshFdbd ^ Volume of the fresh food compart- 
ment of household refrigerators as 

■_ 4 .,,.. .... \'i.; - determined by Section 4. 

'^Freezer ■■^■■Volume of the freezer compartment of 
household refrigerators .as determined 
by Section 4 or household freezers as 
determined by Section 5. 

K = Adjustment factors as determined in 10.4. 

EC = Energy consumption expressed as kWh con- 
sumed per 24 hours. This value is obtained as 
follows: 

(1) for household refrigerators: divide the value 
obtained under 9.6.1 (f)'by 30; 

(2) for household freezers: after correcting by the 
appropriate multiplication factor,- divide the value 
obtained under 9.6.2 (d) by 30. 



* Although most tests will be conducted at the temperatures 
and voltages listed after "typically, " there may be reason 
for a manufacturer or test laboratory to run test's at some 
other condition. Under such a case the condition should be 
Reported so that the results obtained at off standard co'ndi- 
0.ons are recognized as something different than the usual. 



* *The 0. 7 multiplication factor for chest freezers and the 
0.85 multiplication factor for upright freezers represent 
adjustments to the basic test value proposed by the U. S. 
Department of Energy and the Department of Commerce 
in order to make the energy consumption value typical of 
household usage. , 
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10.4 Adjustment Factor. The adjustment factor is calcu- 
lated as follows: 

Adjustment Factor = 

Test Room Temp — Freezer Compartment Temp 
Test Room Temp — Fresh Food Compartment Temp 

10.4.1 For Basic Refrigerator Type Household 
Refrigerators 

90-15 , -,-. ■■■■■ ■■•■■ 
= 1.44 

90-38 

1 . 4.2 For All-Refrigerator Type Household Refrigerators 

Hz3?--.i,00. 

90-38. v ■-.,, .-;.-.■;■ 

10.4.3 For Combination Refrigerator-Freezer Type 
Household Refrigerators 



90- 



90-38 



-^.1.63 



10.4.4 For Household Freezers 

90-0 



90-38 



= 1.73 
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1 1 . SAFETY OF HOUSEHOLD REFRIGERATORS AND 
HOUSEHOLD FREEZERS 

It is recommended that Household Refrigerators and House- 
hold Freezers intended for installation in the U.S.A. meet 
the requirements of the latest edition of Underwriters 
Laboratories Inc., "Standard for Safety, Household Refrig- 
erators and Freezers," UL 250*. ANSI B97.1. 



*Copies are available from Underwriters Laboratories 
Inc., 333 Pfingsten Road, Northbrook, Illinois 60062\ 
1285 Walt Whitman Road, Melville, LI, New York 11746 
and 1655 Scott Boulevard, Santa Clara, California 95050. 
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FIGURE 9-1 

ALL ■REFRIGERATORS . 
Format for plotting points and reading results to be reported. 
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EXAMPLE: 

At 38°F Fresh Food Compartment Temperature: 
Kilowatt Hours per 24 Hours = 3.3 



LEGEND 
C = Coldest indicated pqsition on Control Knob. 
M = Intermediate position on Control Knob. 
W = Warmest indicated position on Control Knob. 
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Ayerage Fresh Food Compartment Temperature 

Degrees F 
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FIGURE 9-1A (SPECIAL CASE) 

ALL REFRIGERATORS . ,. 
Format for plotting points and reading results, to be reported. 
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EXAMPLE: 

At 35.7° F Fresh Food Compartment Temperature: 
Kiliwatt Hours per 24 Hours = 3.7 



NOTE: When average fresh food compartment is always less than 
38° F, KWH per 24 hours is to be reported at the highest 
attainable average fresh food compartment temperature. 
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Average Fresh Food Compartment Temperature 
Degrees F 



LEGEND 

C = Coldest indicated position on Control Knob. 

M = Intermediate position on Control Knob. 

W = Warmest indicated position on Control Knob. 
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FIGURE 9-1B (SPECIAL CASE) 

ALL REFRIGERATORS 
Format for plotting points and reading results to bs reported. 



EXAMPLE: 

At 38°F Fresh Food Compartment Temperature: 
Kilowatt Hours per 24 Hours = 3.8 



MOTE: When the average fresh food compartment temperature is always 
greater then 38°F, curve is extrapolated to 38°F and the KWH 
per 24 hours is reported at this temperature. 
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LEGEND 
C = Coldest indicated position on Control Knob. 
M - Intermediate position on Control Knob. 
W = Warmest indicated position on Control Knob. 
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Single Control Basic- Refrigerator' "" 
Format for plotting points and readingrwultjitobe reported 



EXAMPLE: 
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At 38°F Averoge Fresh Food Comportment temperature: 

Average Freezer Compartment Temperature ~ 1 2 F 
At 15'F Average Freezer Compartment Temperature: 
Kilowatt Hours per 24 Hours P 1.6 



30 



25 



20 



15 




LEGEND 

W = Warmest indicated position on the 
Control Knob. 

C = Coldest indicated position on the 
Control Knob. 

M = Intermediate position on the Con- 
trol Knob. 
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FIGURE 9-2A (SPECIAL CASE) 

Single Control Basic Refrigerator 
Format for plotting points and reading results to be reported 



rf% 



EXAMPLE 

At 38° F Average Fresh Food Compartment Temperature 
Average Freezer Compartment Temperature =17°F 

At 15° F Average Freezer Compartment Temperature 
Kilowatt Hours per 24 Hours =3.6 




NOTE 

When average freezer compartment temperature is always 
above 15°F, curve is extrapolated to 15° and KWH per 
24 hours is reported at this average freezer compartment 
temperature. 
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LEGEND 

W = Warmest indicated position on the Control Knob 
C = Coldest indicated position on the Control Knob 
M = Intermediate position on the Control Knob 
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Single Control Combination Refrigerator-Freezer 
Format for plotting points atid reading results tobe reported 



EXAMPLE; 
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At 38°F Average Fresh Food Compartment temperature: 

Average freezer Compartment Temperature ~ 2 F 
At 5' J F Average Freezer Compartment Temperature: 
-Killowatf Hours per 24 Hours = 2.2 
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LEGEND 

W — Warmest indicated position on the 
Control Knob. 

— Coldest indicated position on the 
Control Knob. 

- Intermediate position on the Con- 
trol Knob. 
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FIGURE 9-3A (SPECIAL CASE) 

Single Control Combination Refrigerator-Freezer 
Format for plotting points and reading results to be reported 
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EXAMPLE: 

At highest attainable Average Freezer Compartment Temperature: 
Killowatt Hours per 24 Hours = 2.9 



o ^ 



3 




NOTE: When average freezer compartment 
temperature is always less then 5°F, 
KWH per 24 hours is to be reported 
at the highest attainable average 
freezer compartment temperature or 
45° F fresh food compartment 
whichever is the greater KWH 
consumption (also see Figure 9-3B). 
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LEGEND 
W — Warmest indicated position on the Control Knob 
C — Coldest indicated position on the Control Knob. 
M — Intermediate position on the Control Knob. 
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FjGU.R-E.9-3B (SPECIAL CASE) 

Sjngle Control Combination Refrigerator-Freezer 
Format for plotting points and reading results to be repprted 



EXAMPLE: 

At 45° Average Fresh Food Compartment Temperature: 
Killowatt Hours per 24 Hours = 3 - 1 
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NOTE:- When average freezer compartment 
temperature is always less than 5°F, 
KWH per' 24 hours is to be reported 
at the highest attainable average freezer 
compartment temperature or at 45° F 
fresh food compartment whichever is 
'■'' the greater KWH consumption;" 
(Also see Figure 9-3A). 




LEGEND 
W - Warmest indicated position on the Control Kjnob. 
C - Coldest indicated position on the Control Knob. 
M - Intermediate position on the Control Knob. : 

I 
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Average Fresh Food Compartment Temperature 
Degrees F 
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FIGURE 9-3C (SPECIAL CASE) 

Single Control Combination Refrigerator-Freezer 
Format for plotting points and reading results to be reported 




EXAMPLE: 

At 5°F Average Freezer Compartment Temperature: 
Killowatt Hours per 24 Hours -22 



NOTE: When average freezer 

compartment temperature 
is always above 5°F, the 
curve is extrapolated to 
5°F and the KWH- per 24 
hours is reported at this 
average freezer compartment 
temperature. 



LEGEND 

W — Warmest indicated position on the Control Knob. 
C - Coldest indicated position on the Control Knob. 
M - Intermediate position on the Control Knob. 
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Fig. 9-4 

Multiple Control Combination Refrigerator-Freezer 
Format for plotting points anrl reading results tn be reported 
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EXAMPLE: 



At 38°F Average Fresh Food Compartment temperature: 
Maximum Average Freezer Comp. Terrip. — 6 F 
Minimum Average Freezer Comp. Temp. — -—7.5 F 

At 5°F Average Freezer Compartment Temperature: 
Average kWh/24 hrs: = 4J3_4_ 4.7: = 4.75 



LEGEND 



W = Warmest indicated position on 
". . '■' the Control Knob. 

C = Coldest indicated position on 
the Control Knob. 
C/W = Coldest indicated position on 
the primary control and Warm- 
est indicated position on the 
secondary control. 
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ALTERNATE METHOD 



Average Fresh Food Compartment Temperature 
Degrees F 



5.0 5.5 6.0 6.5 

kWh per 24 hours 
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FIGURE 9-4A (SPECIAL CASE) 

Multiple Contra! Household Combination Refrigerator Freezer 
Format for plotting points and reading results to be reported. 

EXAMPLE: 

KWH per 24 hours = 6.25 + 6.30 = 6.275 



At Lowest Fresh Food Compartment 
Temperature Attainable: 
Maximum Average Freezer 

Compartment Temperature = +7°F 
Minimum Average Freezer 
Compartment Temperature = — 6°F 



« 




NOTE: 

If one intersection of the 5°F average 
freezer temperature line and the 
temperature envelop occurs at an 
average fresh food temperature higher 
than 45° F, KWH per 24 hours is to 
be reported as the average of the 
KWH consumed at the intersection 
of the 5°F average freezer temperature 
ine and the temperature envelope 
(Point A) and the power consumption 
at 5°F average freezer (Line BC) and 
45° F average fresh food temperature 
line (Point D). 



W/C 
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LEGEND 
W = Warmest indicated position on the Control Knob. 
C ■= Coldest indicated position on the Control Knob. 
C/W = Coldest indicated position on primary control and 

warmest indicated position on the secondary control, 
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FIGURE 9MB (SPECIAL CASE) 

Multiple Control Combination Refrigerator Freezer 
Format "for plotting points and reading results to be reported. 



EXAMPLE: 

At 3°F average freezer compartment temperature: 
KHW/24 hours = 4.8 
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At 38° F Average Fresh Food Compartment 
Temperature Attainable: 

Maximum Average Freezer ..- 
Compartment Temperature 
Minimum Average Freezer 
Compartment Ternpefature 



7 b F 



-7°F 



NOTE: >■ 

When the average fresh food compartment is 
always less then 38°E and the freezer 
compartment temperature is always less than 
5°F regardless of the position of the controls, 
the KWH per 24 hours is reported at the highest 
attainable freezer compartment temperature. 



LEGEND 
W = Warmest indicated position on the Control Knob. 
C = Coldest indicated position on the Control Knob. 
C/W = Coldest indicated position on primary control and 

warmest indicated position on the secondary control. 
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Average Fresh Food Compartment Temperature 
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FIGURE 9-4C (SPECIAL CASE) 

Multiple Control Combination Refrigerator Freezer 
Format for plotting points and reading results to be reported. 
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EXAMPLE: 

At 45° F average Fresh Food Compartment temperature: 
KWH/24 hours = 5.1 

(Higher of the two values shown.) 



At Lowest Fresh Food Compartment 
Temperature Attainable: 
Maximum Average Freezer 

Compartment Temperature = — 2°F 
Minimum Average Freezer 
Compartment Temperature = — 18°F 



MOTE: 

When average freezer compartment tempera- 
ture is always less than 5°F, regardless of 
control position, KWH per 24 hours is 
reported at the highest attainable average 
freezer compartment temperature unless the 
KWH per 24 hours at which 45° F average 
fresh food compartment can be attained is 
greater, in which case the higher of the two 
values is reported. 



LEGEND 

W = Warmer indicated position on the Control knob. 

C = Coldest indicated position on the Control knob. 

C/W = Coldest indicated position on primary control and 

warmest indicated position on the secondary control. 
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FIGURE 9-4D (SPECIAL CASE) 

::■;•:' Multiple Control Combination Refrigerator .Freezer 
;:;;.rorrn|Splotting Points and reading results to be reported. 
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EXAMPLE: 

At 5°F Average Freezer Compartment Temperature 
kWh 24 hours. = 7.0 

( Lower of two values shown) 



At 38° F Average Fresh Food Compartment 
temperature Attainable: 

Maximum Average Freezer j; ^ 

Compartment Temperature - 33 h 

Minimum Average Freezer/ ; 

Compartment Temperature - <JU h 



NOTEl ; 

When the average freezer, compartment 
temperkure does not' reach 5°F regardless 
of control position, the temperature 
enveibpe^urves are to be extrapolated to , 
the 5°F average freezer temperature line. 
The lower value of the KWH per 24 hours 
is to be reported. Extrapolate the lines 
that cause the greatest effect on the 
freezer temperature. 



W = 

C = 
C/W = 



LEGEND. 
Warmest indicated position on the Control Knob, 
Coldest indicated position , on the Control Knob. 
Coldest indicated position on primary control and 



warmest indicated position on the secondary con 



trol. 
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FIGURE 4E (SPECIAL CASE) 

Multiple Control Combination Refrigerator Freezer 
Format for plotting points and reading results to be reported. 
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EXAMPLE: 

At 5°F Average Freezer Temperature 
KWH/24 hours = 7.4 



At Lowest Fresh Food Compartment 
Temperature Attainable: 
Maximum Average Freezer 

Compartment Temperature .= 27°F 
Minirnum Average Freezer 
Compartment Temperature = 9°F 



NOTE: 

When average freezer temperature is 
always higher than 5°F and average fresh 
food temperature is always higher than 
45° F regardless of control position, the 
temperature envelope curves are 
extrapolated to the 5°F average freezer 
temperature line. No intersection is to- be 
considered at average fresh food 
temperatgre higher than 45° F. 



LEGEND 
W = Warmest indicated position on the Control Knori, 
C = Coldest indicated position on the Control Knob, 
C/W = Coldest indicated position on primary control and 

warmest indicated position on the secondary control. 
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Fig. 9-5 

Household Freezers 
Format for plotting points and reading results to be reported 



EXAMPLE: 

At O^F Average Freezer Compartment Temperature: 
Kilowatt Hours per 24 Hours 



2.2 



r : *-i 



^ 




c 




o 








Q. 




E 




3 




u* 


3 


C 


o 


o 


l— 


u 


■*t 


>-<N 


oi 


, 


c 


a. 


UJ 


r 



o£ 



4 •■ 



3 -■ 



1 ■■ 




10 



-8 -6 -4-2 2 

Average Freezer Compartment Temperature Degrees F 







LEGEND 

C = Coldest indicated position on Control 

Knob. 
M = Intermediate position on Control Knob. 
W — Warmesl indicated position on Control 

Knob. 
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FIGURE 9-5A (SPECIAL CASE) 

Household Freezers 
Format for plotting points and reading results to be reported. 



EXAMPLE: 

At -2°F (warmest) Average Freezer Compartment Temperature: 
Kilowatt Hours per 24 Hours = 2.3 






NOTE: When average freezer compartment temperature is always less than 

0°F, the KWH per 24 hours is reported at the warmest average freezer 
compartment temperature obtainable. 
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Average Freezer Compartment Temperature 
Degrees F 



LEGEND 
C = Coldest indicate position on Control Knob. 
M = Intermediate position on Control Knob. 
W = Warmest indicated position on Control Knob. 
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FIGURE 9-5B (SPECIAL CASE) 

Household Freezers 
Format for plotting points and reading results to be reported. 



EXAMPLE: 



At OF Average freezer Compartment Temperature; 



Kilowatt Hours per 24 Hours 



= 2.7 



NOTE: 



When average freezer compartment temperature is always above 0°F, the 
curve is extrapolated to 0°F and the KWH/per 24 hours is reported at 
this average freezer compartment temperature. 



4 | — 




-8 



-6 



-4-20246 

Average Freezer Compartment Temperature 
Degrees F 



LEGEND 
C = Coldest indicated position on Control Knob. 
M = Intermediate position on Control Knob. 
W = Warmest indicated position on Control Knob. 
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